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A Welding Train Ready for Work. 


TRACK-WELDING BY MEANS OF THE ELECTRIC COURRENT.—{See page 242.] 
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THE BLOOD OF ALL RACES. 

Ethnologists of the Smithsonian Institution have in 
vestigated the Filipinos, with results that are of rare 
interest to science. They have called attention to the 
fact that in the veins of the tribes of the archipelago 
flows the blood of all the races and varieties of 
kind. The 
instructions to those intending to explore the caves of 


man 
Smithsonian Institution is giving special 
the Philippines for crania, and to search for other eth 
nological data 

In the make-up of the composite Filipino, the darker 
substratum has been supplied by Negrito, Papuan, and 
A copper tint and fighting blood have 
lighter 


African negro 


furnished by Malay and Polynesian A 
hue and certain arts have come from Japanese, Chinese 
and Cambodian Hamite, Semite, Aryan hav 


stamped their image upon the islanders 


been 


and 
Even an an 


stream of Caucasian is traced by ethnologists 
and, stranger still, 


made that a rivulet of American Indian blood found its 


clent 
perhaps, the discovery has been 
way to the cosmopolitan veins of the Filipino through 


the channels of two centuries of uninterrupted com 
merce between Mexico and Peru and the archipelago 
In view of this converging of racial streams in the 
Filipino, scientists of the American Bureau of Ethnol 
ogy hope that a detailed investigation of the habit 
implements 


tribes of these islands will be 


relics, beliefs, lezends, etc., of the various 
undertaken. In addition 
to exploration in search of prehistoric crania in caves 
the purpose is to make a comprehensive collection of 
native hammers, saws, adzes, clamps, and every primi 
tive implement 


between the stone age 


representative of stages of invention 


and modern times It is ex 
pected, too, that instruments of prehistoric engineering 
may be found 

It is known that some of the Filipino tribes are skill 
ful metallurgists, inheriting doubtless from ancient Ma 
dexterity in fine processes, It is 


lay artisans hand 


hoped by the scientists that additions to one of the 
most interesting chapters in human history will be 
made through discoveries in the Philippines of the 


secrets concerning the ancient arts of working metals 


Collections are to be made of the early poetry, tribal 


proverbs, legends, folklore, and all literary material, 
particularly that which will reveal the influence of the 
invasion from India that took place several centuries 


before the Christian era 

The anthropologists who are to attempt the untang- 
ling of the record of centuries of race interfusion in 
the Philippines realize that they have a very big under 
taking on their hands, but this gives added zest to the 
A special request has been made of officers 
in collecting everything 


research 
of the United States to assist 
that may help to throw light on the story of the early 
savage navigators who cruised in the channels of the 
archipelago. In answer to inquiries, the United States 
Treasury Department has assured the scientists about 
to embark on ethnological work in the Philippines that 
collections brought back for tie Smithsonian Institu 
tion will not be subject to duty 
— re oe 
FINAL LESSONS OF THE GERMAN AMERICAN 
WAR GAME. 
With the publication in the current 
SuPPLEMENT of the fourteenth of our series of articles 


issue of the 


on the naval war game between the United States and 
Germany, we reach the close of this most interesting 
and instructive struggle. Our readers will, of course, 
have formed their own conclusions as to the 
to be learned therefrom; and that the publication of 
this matter has awakened widespread attention, and 
has served the useful purpose of instruction as to the 
relative strength of our own and the German navy, is 
shown by the large number of letters that have 
reached this office from all paris of the United States, 
some of which we have from time to time made public 

PaNaMa Canat.—It will be generally agreed that 
the most important fact brought out by the war is the 
great strategical advantage which would have been 
conferred upon this country by the existence of the 


lessons 


* > > . 
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anama Canal It was because we had no short cut 
Pacific that 
the conflict, were able to concentrate an overwhelming 
Manila, and 


to the the Germans, in the early stage of 


force of 


ind homogeneous battleships at 


practicaily wipe out the heterogeneous fleet of battle 


monitors, and cruisers which had been hastily 


ships 
assembled for the defense of our naval base in the Far 
East. In that fight we lost four 


tors, and four cruisers; and it was only after sufficient 


battleships, two moni 


concentrate in eastern 
Maine” 


Kearsarge,” 


time had elapsed for us to 


waters the three battleships of the class, to 


gether with the “Alabama” and that we 


were able to stem the tide of disaster by winning a 


signal victory off the German base at Kiao Chau. After 
our success in the Pacific, there was another long delay, 
pending the arrival of two battleships of the “Maine” 


Had the 
could have concen 


class from the Far East by way of Cape Horn 


Panama Canal been in existence, we 


trated a force off Havana which would have insured the 


early destruction of the German fleet in the West In 
dies; and the victory that was ultimately secured 
would have been more decisive than it was 

Tue Susmercen Torrepo Tus The second lesson 
of the war is the enormous value of the submerged tor 
pedo tube on battleships and cruisers The majority 


of the German vessels engaged were fitted with a sub 


merged tube located on the longitudinal axis of the 


vessel, at the point below water where the fore-foot 


rounds up into the ram. The German naval construc 
advantage of 


latest 


tors were early to perceive the immense 


the submerged torpedo tube and all of their 


ships, both battleships and cruisers, have been so fitted 
carry a sub 
of the 


torpedoes by the 


vessels, unfortunately, did not 


Our own 


merged tube, and the above-water tubes, because 


great risk of the explosion of the 
rapid-fire guns of the enemy, had been in many cases 


with at best only a 
This 


American admirals in the dis 


removed, leaving our ships very 


limited torpedo armament disparity not only 


seriously hampered the 


position and handling of their vessels, but in some 


battles it proved the undoing of our fleets In a 
cruiser engagement that took place in the Atlantic 


early in the war, the issue was suddenly decided by a 


swift movement of the German cruisers, which en 


abled them to torpedo four of our cruisers in succes 


sion, the German boats being able to cross in front 


of our line at sufficiently close range for using the 


torpedo, without being themselves exposed to torpedo 


attack In the whole war we lost, by torpedoes fired 


from the warships themselves, no less than eight bat 


tleships and cruisers against a loss to the Germans in 
battleships and cruisers by torpedoes from our own 
ships, if we exclude the submarines, of only one 
crulser 

Torrepo Boats ANd Destrroyvers.—The torpedo 
boat, moreover, fully established itself as a most ef 


fective element in modern warfare In the battle off 
Manila fleet had 
thrown into disorder, the German torpedo boats were 


early in the war, after our been 


sent in to give the final coup de grace, which they did 


by sinking three battleships and two monitors. Then 


again, in a night action between two approximately 
equal fleets of cruisers and torpedo boats (in which, 
because of a similar ruse adopted by each fleet, each 
group of torpedo boats was enabled to get in among 


the enemy's ships) the entire force on both sides was 
wiped out, every cruiser and all the torpedo boats but 
one being torpedoed and sent to the bottom Extraord 
inary as this result appears, it was considered by the 
that 


fect ly possible 


under the tactics adopted it was per 


In this conflict alone ten cruisers were 


umpires 
sunk by torpedoes, besides a dozen or so torpedo boats 
Monirors in Action.—The war served to demonstrate 
once more the comparative uselessness and, under cer 
tain conditions, the absolute encumbrance of monitors, 
when they form a part of the line of battle. On more 
than one occasion the speed gage remained with the 
Germans because of the obligation that the American 
admiral was under to keep down the speed of his bat 
This was one of 
at Manila; and 


tleships to that of the slow monitors. 
the contributory causes to the defeat 
although in the last fight of the wdr, as described in the 
current issue of the SuprLemMENT, the monitors proved 
to be extremely: hard to hit, and although their 12-inch 
German battle- 
target that 


guns did frightful execution upon the 
ships, it is a question whether the small 
they afforded was not more than offset by their compar- 
ative unhandiness and lack of maneuvering ability. 
Furthermore, it is a fact that in this battle, while the 
line was moving at an uniform speed of 15 
because of the slowness of the 


German 
knots, our own line, 
monitors, was moving only at a little over 7 knots an 
hour, or only half as fast. 

SupMarines.—In the great deciding battle of the 
war, victory was snatched from the German fleet by the 
sudden entrance of the submarines into the fight at the 
very moment when the remaining German ships were 
closing in, themselves badly disabled and with speed 
greatly reduced, for the closing stroke. This result 
will naturally be very pleasing to ‘those who pin their 
faith to the submarine; but it must be remembered 
that their effective work was due to most favor- 
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condition for the day being partie. 


rendered the gue. 


able weather 


ularly fine, and the sea smooth, it 


cessful operation of the submarines possible. Moreover 
were distinctly favor. 


which, had the sea been rough, 


these same weather conditions 
able to the monitors 
could never have concentrated such an effective fire as 
they did against the German line 

Although the American 


in torpedo attack, the greatest credit 


GUNNERY navy was con- 


spicuously weak 
is to be accorded to its gunnery, which proved almost 
as destructive to the German fleets as the German tor 
pedoes did to our own To the concentration of fire 
from our heavy guns is to be attributed the loss of two 
German cruisers and of six of the finest of the German 
victorious action off Kiao 


battleships, in our Chau; 


and in the successful battle that closed the war, it was 
the terrific mauling received by three battleships, the 
“Wettin,” and “Woerth,” that 
them easy objects of attack at the close of the battle by 


“Mecklenburg,” rendered 


our submarines As far as our own ships are con- 


cerned, we lost six cruisers and five monitors, as the 


direct result of gun fire, the vessels being either sunk, 
or so completely disabled that they were obliged to 
strike 

Sreep.—There can be no question that the posses- 


sion by the Germans of the speed gage in certain of 


the conflicts of the war was of enormous advantage; 
when matters were evened up in this 


battle Chau, a 


” 


and it was only 


respect, in the won by us off Kiao 


victory due largely to the good speed of the “Maine, 


“Missouri,” and “Ohio,” that we were able to turn the 


tables and maneuver to good effect. If the lessons of 
the war teach anything, they teach the folly of build- 
ing battleships or cruisers whose speed is below the 
average speed of any possible enemy. Eighteen knots 
should be the lowest contemplated speed of our future 
battleships; and it is quite a question whether it will 
not prove to be an advantage to sacrifice some weight 
of gun fire for the sake of an additional knot of speed. 
The both have aimed at 


placing their line of battle in a position which would 


admirals on sides seem to 


enable them to concentrate the whole fire of the fleet 


on the head or tail of the enemy's line, disabling his 


ships in detail; and such a feat is only possible to the 


fleet which has a higher average speed and general 
greater mobility 

Enormous Percentace or Losses.—Perhaps, after 
all, the most striking fact brought out by this war 
game is the frightful diminution of naval strength 
and international standing which will occur in both 
of the navies engaged. Out of a total of 49 ships en 
gaged, Germany lost about a score, in which were 


included the very finest of her battleships; while out 
of the 


total of 53 engaged on the American 
While our 


lose so large a num- 


vessels 


side, we lost no less than 29 loss was 


greater, we did not 
The exhausted condition of the 


numerically 
ber of our best ships 
combatants at the close of the war is shown by the 
fact that 
vantage lay with the 
struction had 
had but one effective 


although the umpires decided that the ad- 
American navy, the mutual de- 
that the German navy 
and the United 


been so terrific 
battleship left 
States but two; that is to say, there were in the com- 
bined fleets but three first-class battleships left at the 
that condition to carry on 


Consequently, 


close of the war, were in 


the conflict two of the first-class na 


vies of the world were reduced in a few months to a 





second-class position as regards their fighting 
strength; and since the work of battleship building 
is slow, it would take at least four or five years to 


bring these navies up to their strength at the opening 
of the and that lenzth of time 
to restore them to their relative standing among the 


war, probably twice 


other great navies of the world. 


which we think must make 
strongly for peace in all future 
When the defeat of an 
such a frightful and at 
ranking, we look to see the 
exhausted 


Here is a consideration 
very international 
enemy is at- 
peril to 


controversies 


tained at cost such 
international very last 


resources of diplomacy before any war 


takes place between the leading powers. 
>+eoe 
VERTICAL TRANSPORTATION. 

In considering recently the general subject of trans- 
portation, attention was called to the congested condi- 
tions of travel in a crowded city like New York, and 
especially to the fact that much of the discomfort aris 
ing therefrom is due te the immense increase in popu- 
restricted areas, both in the residential 


which render the 


lation within 
and business portions of the city, 
congestion at certain hours of the day so serious as to 
render travel in the city a struggle not always un- 
attended with personal danger. This increase of popu 
lation is due to the growth of our cities in a vertical 
in the residential part of the city, by the erec 
tion of “flat” or apartment houses, a score of stories 
high, and in the business district by office buildings 
which have a height so great as to engulf in many 
cases even the steeples of neighboring churches. In 
the ‘primitive town the one and only street was laid 
out horizontally. In the modern city the streets are 
often vertical. In a modern community like the Park 


sense 
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Row building in New York there are over six. thou- 
sand inhabitants, with a vertical thoroughfare having 
twenty-five cross streets. 

There are about a thousand offices in this building, 
with the top landing 294 feet from the ground floor. 
To provide transportation for these people, we find an 
equipment of ten elevators, each capable of carrying 
sixteen men, and making the trip to the top floor and 
back in three minutes. At this rate two hundred round 
trips a day are made by each elevator during business 
hours. On an average one need never wait more than 
eighteen seconds for a car, and a man at the top 
floor can reach the street in two minutes at the most. 
Each car averages sixteen passengers per round trip, 
and travels a distance of twenty-two miles a day. 
This means a total of 220 miles a day traveled by the 
cars altogether, or a distance stretching from New 
York to Washington The elevator schedule in the 
Park Row building, as first arranged, provided for 
the running of five express cars and five locals. How- 
ever, it was found that better time could be made 
even from the top floors when the cars were all run 
as locals, because since twice as many cars were 
thrown open to all the floors, the number of passen- 
gers taken on and off at each stop was decreased, and 
the saving thus occasioned more than overbalanced 
the time consumed by the slight increase in the 
number of stops 

A notable example of the use of express elevators 
may be found in the Broad Exchange building, New 
York city In this building there are 1,400 offices, 
and eighteen elevators are provided for the transpor- 
tation of the seven or eight thousand occupants, Half 
of these elevators make no stop between the first and 
eleventh floors, and the other half travel no higher 
than the eleventh floor This arrangement affords 
greater economy of space, because, instead of contin- 
uing the elevator shafts of local cars up to the top 
of the building, the space from the twelfth floor up 
is employed for other valuable purposes. 

From the foregoing it will be seen that while, as 
previously stated, the vertical growth of our cities 
was made possible by the use of steel in building con- 
struction, no such development would have resulted 
without the introduction of elevators to make tall 
buildings profitable 

Public attention was first directed to the advantages 
of elevators at the time of the New York World's Fair 
in 1853, when Mr. E. G. Otis gave an exhibition of his 
patent safety device in the Crystal Palace. A great 
impression was made on the spectators when the in- 
ventor, after running his car to the top of the shaft, 
eut the supporting ropes and descended safely to the 
main floor. The next year Mr. Otis secured a bit 
of land at Yonkers on the Hudson, and began the bus 
iness of manufacturing elevators. It was not until 
1859 that the first independent elevator engine was 
built, and a dozen more years passed before the hy- 
draulic elevator was developed. Since that time we 
have had one more important innovation, that of the 
electric elevator, which was first introduced to the 
public in 1888 At present there are five distinct 
types of hydraulic elevators. Of these, the vertical 
cylinder type is the oldest and most common. An- 
other type which differs from this only in the position 
of the cylinder is the horizontal cylinder type, which 
is found useful where space in the shaft is more val- 
uable than that in the basement. In these two types 
@ pressure of 150 pounds to the square inch is com- 
monly maintained. Where it is necessary to have the 
elevators scattered about in various parts of the 
building, the high-pressure inverted-cylinder type is 
most useful. The power which is developed in one 
portion of the building can, by this means, be more 
widely distributed, and the machinery may also be 
made more compact. Two other types, the pulling 
plunger and direct lift, complete the list of hydraulic 
elevators. In the pulling plunger type no counter 
weight is used, but the plunger is made heavy enough 
to raise the car by its own weight, while hydraulic 
pressure is exerted to lift the plunger when the car 
is descending. In the direct-lift elevator the cylinder 
and piston are situated in a shaft sunk into the 
ground a distance equal to the desired travel of the 
car, This type is commonly used for freight, though 
it makes an excellent elevator for passenger service 
as well where conditions permit, because no energy 
is lost in the transmission of power, but the piston 
acts directly on the car. 

In electric elevators the driving means of course is 
an electric motor, which operates a winding drum 
through suitable gearing, but the most important fea- 
ture of the electric elevator is the device for starting 
the motor. Of course, it would not do to provide a 
Starting box on the car, for the careless operator would 
be too apt to suddenly turn on the entire current and 
burn out the motor. On this account automatic de- 
vices for gradually cutting out the resistance are 


provided. The operator has no control over the ac- 
tior device except to start, stop, and reverse 
the sa) 


Although a great many improvements have been 
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made in the motor mechanisms of elevators, the safety 
device now commonly used does not differ materially 
from that which proved its worth thirty years ago, 
such changes as have been made being principally 
due to increased speed of travel and heavier loads 
now carried. When we stop to consider that more 
rides are taken daily on elevators than in the street 
ears of our cities, the safety of these conveyances 
may be appreciated. Accidents on elevators occur so 
rarely that the daily papers usually accord them the 
prominence of a front-page article with a glaring 
title, 

A type of electric elevator which is coming into 
great prominence is the automatic elevator for pri- 
vate residences. This is operated by a set of push 
buttons, and requires no elevator man. If someone 
on the second floor desires to go up to the fifth, he 
first presses a button that brings the car, if idle, up 
to his landing. As soon as the car comes to a stop, 
and not before, the door at the landing is automatic- 
ally unlocked, so that the person can open it and enter 
the car. The door must then be closed before the car 
may start up again. A button marked “Fifth Floor” 
is now pressed, and the car is started up automatic- 
ally, stopping when the fifth floor is reached. While 
in motion the car throws out of cirevit the buttons 
of all the floors except that to which it is destined, 
thus preventing interruption until the trip has been 
completed. 

In closing we must not neglect to mention the esca- 
lators or moving stairways, which are growing in 
prominence as a means for carrying large crowds for 
short distances. This type of elevating device gives 
promise of a great future, and should prove an im- 
portant factor in our progress toward the city of 
theoretically perfect development. 
—__—__—— +0 + << _ 

THE BRITISH BATTLESHIP CONSTRUCTION PRO- 

GRAMME FOR 19038. 
BY OUR LONDON CORRESPONDENT. 

Owing to the exceptional, activity being displayed 
by the various. great powers and the augmentation 
of their respective navies by the embarkation upon 
elaborate naval programmes, the Admiralty scheme 
of Great Britain for the present year is very exten- 
sive, in order to maintain. the necessary superiority 
of the English navy, and to preserve the balance of 
power. The 1903 programme provides for the construc- 





tion of forty-two new vessels of all descriptions, com- 
prised as follows: 


NE “A iva Zaewadkivee id cdbectacesecas 3 
First-class armored cruisers.............. 4 
pr a ao es 3 
SE Gas cisb. coke cout bUbeeles Lastasee en 4 
ION: i Fie sc Wi tnwdtactcdeelccuaateus 15 
EET ee LCT Tree rere 4: 10 
CORGUEOSR GORING kick Ci checvacectese 2 
NE 65 vccds osha che Ree eeeea eee 1 
TOS ..£csieiseiieke ke ltaoesieleeee 42 


The total cost of these new vessels amounts to $50,- 
682,150, which is an excess over the sum similarly 
devoted to the 1902 building programme of $5,389,550, 
while the total sum to be expended upon the navy dur- 
ing the present year is $172,287,500, an increase of $16,- 
010,000 upon the previous year. 

In addition to the foregoing new vessels, which 
are to be laid down at once, the following ships are 
now in course of construction: 





ion 5a a: 00' 00 0008005000 11 
SE GH, ails 9 0 80:06ce nec aescaterts 19 
SID. 6 oo. cccendieckanae4anes 2 
ye re 4 
EE 4. 54 Osh bas O08 Sa hae cea heen 4 
DE” 52 ccusd 64vadatmen ¢uewars sbian 2 
EF re ee oe ee 19 
Torpedo boats ........ ‘kon a 
ee re 3 
TEE. 60 hade bk eke ginnse<iameneeeandeus 72 


‘ 

And of these, six battleships, eleven armored cruisers, 
and the majority of the other vessels will be in com- 
mission before April 1, 1904. During the past year the 
British navy has been increased by the addition of 4 
first-class battleships, 5 armored cruisers, 2 sloops, 4 
destroyers, 3 torpedo boats, 6 submarines and one 
or two other minor vessels 

The imperative and vital necessity of rapid construc- 
tion is fully realized by the Admiralty, and in order 
that the vessels in the new programme may be con- 
structed without any delay, such as necessarily arises 
in the government dockyards, all the vessels in the 
1903 scheme, with one exception, will be built in pri- 
vate shipyards. In order that the new vessels may be 
turned out by the contractors completely-equipped and 
ready for service, and in view of the up-to-date equip- 
ment of the private shipyards, the contractors will be 
required to complete the ships in all respects ready for 
commission, i. e., not only build the hull of the vessel, 
but supply the armament as well. 

The estimates do not afford any indication concern- 
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ing the design of any of the new ships, but it is gen- 
erally understood that the battleships will possess the 
further improvements in respect of gun power on the 
“King Edward VII.” class outlined in a recent issue 
of this journal, and that they will cost approximately 
$7,000,000 each. The construction of the ten submarines 
is to be hurried forward as quickly as possible. In 
their design they will embody several improvements, 
especially in the system of propulsion, the gasoline 
engines which in the existing.craft have proved un- 
reliable and generally unsatisfactory being superseded 
by improved propelling machinery, During the year 
$16,500,000 is to be spent on armaments, as follows: 
Seven 12-inch 50-ton guns, 23 of 9.2-inch caliber, 60 6- 
inch quick firers, and 159 smaller guns; but there 
will also be completed, including guns already ordered, 
12 12-inch 50-ton guns, 11 of 9.2-inch caliber, 10 of 7.5- 
inch, 136 of 6-inch caliber, and 224 smaller weapons. 

Concerning the royal naval reserve of merchant 
cruisers, the list is practically the same as before, con- 
sisting of the three White Star boats, “Oceanic,” “Ma- 
jestic,” and “Teutonic”; three Cunarders, “Campania,” 
“Lucania,” and “Umbria”; four P. and O.’s, two Orient 
liners, two Royal Mail boats, the Pacific liner “Ortona,” 
and the three Empresses of the Pacific. For these ves- 
sels a subsidy of $389,065 is to be paid. In addition to 
the above list there are 31 steamers belonging to these 
respective companies held at the disposition of the 
Admiralty without further subsidy. 

The Admiraity have not lost sight of the applicability 
of liquid fuel to battleships, and experiments are being 
carried out upon the new turbine torpedo-boat destroy- 
er “Velox” and upon two battleships. Great difficulty 
is being experienced in adapting liquid fuel to war 
vessels, since oil fuel is of no advantage to the navy, as 
compared with Welsh steam coal, unless the combina- 
tion can be brought to such perfection as to render the 
fuel practically smokeless. 

One of the most important new departures in the 
administration of the navy is the appointment of a 
small committee composed of the highest recognized 
authorities on marine engineering in the country, to 
be at the disposal, when required, of the controller of 
the navy, so that the Admiralty board may profit by 
any advice or suggestions that may be proffered rela- 
tive to any questions concerning vessels. 

Furthermore, a new squadron is to be created—the 
South Atlantic squadron—which will serve the south- 
east coast of America and the west coast of Africa, and 
use Gibraltar and Sierra Leone as its bases, 

- +o 
VULCANIZED TIMBER IN ENGLAND. 

A considerable amount of interest has been aroused 
by the announcement, as the result of a prolonged 
series of experiments, of a method of so treating tim- 
ber as to secure even from soft wood a largely in- 
creased toughness and hardness. The process is de- 
scribed as one of vulcanizing, comparable in some 
respects with Bessemer’s process of converting iron 
into steel, and is the invention of Mr. Powell, a Liver- 
pool merchant. The treatment to which the timber 
is subjected is, roughly speaking, that of saturation 
at boiling point with a solution of sugar, the water 
being afterward evaporated at a high temperature, 
The result is to leave the pores and interstices of the 
wood filled in with solid matter, and the timber vul- 
canized, preserved, and seasoned. The nature of 
moderately soft, wood, it is claimed, is in this way 
changed to a tough and hard substance, without brittle- 
ness, and also without any tendency to split or crack. 
It is also rendered remarkably impervious to water. 
Hard wood similarly treated derives similar benefits. 
Moreover, it is claimed that the process may be com- 
pleted and timber turned out ready for use in a few 
days 

--eore - 
“ CALLITYPY.” 

Most of our readers will probably remember the dis- 
cussion carried on in our correspondence columns on 
the possibility of using the ordinary typewriter for the 
purpose of making a matrix to cast printing types. 
Some of the critics of this plan contended that it 
would be impossible to bring the ends of the lines in 
absolute vertical alignment and that, furthermore, the 
difficulty of making corrections was insuperable. In 


‘the current Surrtementr will be found an article by 


Jacob Backes on “callitypy,” a new printing system, 
in which it is explained how the ends of the lines may 
be brought to register. In carrying out the system de 
scribed, the printing plant used consisting of one or 
more writing machines of any standard make, sheets 
of white paper, a square, a ruler, firm white card- 
board are the only utensils required. It is true that 
callitypy is to. be used primarily for the purpose of 
making line engravings of typewritten matter as a 
substitute for direct printing without recourse to. 
typesetting or line-casting. Nevertheless, the system 
shows that it is at least possible to overcome some of 
the objections which have been advanced to the use 
of the typewriter as a means of making the matrix 
for the casting of type. 
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SOME MODERN APPLIANCES FOR LIFE SAVING AT 
FIRES 


rhe most progressive 
have of late given great 
saving biman life at fires 
modern buildings and the 


equacy of many systems ofl 


tionary fire escapes, despite 


notable improvements of 


past few years, have rendered 
well nigh imperative the 
vision of better facilities for 
rescue of persons who in 


event of a fire find their escape 


from the upper stories of 


ings cut off by smoke 


flames but it is no exaggera- 
tion to say that the accomplish- 
ments in this direct‘on have 


exceeded anything that 
be expected in the rather 
interval which has sufficed 
for the evolution 

The proverbial courage 
energy, and agility of the 
typical American fireman 
have assuredly proven an 
important factor in the 
development of the pres 
ent degree of efficiency in 
life saving at fires; but 
a very large share of the 
credit must also be ac- 
corded to the ingenious 
devices, most of them of 
recent invention, which 
constitute the working 
equipment of the present 
day life-saving fireman 
Of what marvelous celer 
ity of action the firemen 
lifesavers of the United 
States are now capable 
was strikingly attested at 
the Paris «ire Congress of 
1900, when a life-saving 
crew of American firemen 
were conveyed a distance 


scaled a temporary seven 


ladder made fast life-lines 


from the seventh story and 


story in the total elapsed 


forty-two second rhe speediest 


essayed to compete with them 


utes to perform the same 

Of the means and methods 
perhaps the most inter 
reliance must of ne 
cessity be placed 


when prompt action 
is necessary and the 


character of the ap 


paratus at hand is 
limited Prominent 
among the appliances 


in use in this branch 
of the fleld is the life 
net The approved 
type of net is circular 


in form and about 


thirty feet in diame 
ter It is suspended 
from a rim of steel 
the net being at 
tached by springs 
which take up the 
force of impact of a 
falling body At a 
recent apartment 


house fire in New 
York city, twenty-five 
persons jumped with 
out injury into one 
of these nets, which 
was supported by 
eighteen men Of the 
number reseued, fit 
teen jumped from the 
third story, while the 
Others leaped from 
the fourth, fifth, and 
sixth stories of the 
burning building 

A utensil upon 
which the scientific 
fire - fighter places 
great reliance when 
called upon to save 
human life at fires is 
the sealing ladder, or 
“pompier” as it is 
called, This consists 


two persons from 





A Jump Into the Life Net. 
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of a 15-foot length of narrow and very tough hickory, 
with a two-foot steel hook on one end and stout hick- 
ory crossbars at intervals of a foot throughout the 
length of the ladder. The hook, it may be explained, 
is armed with sharp teeth 
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dow-sash of the story above. This operation is re. 
peated until the roof or any desired floor is reached, 

To the uninitiated the mode of operation of the 
pompier might appear to constitute a rather slow pro- 
cess, but in reality marvelous speed may be attained 
by men experienced in the use 
of these scaling ladders. In- 
deed, it is accounted only an 
ordinary accomplishment for 
a fireman to climb to the top of 
a five or six story building in 
less than three minutes by the 
use of these ladders. Under 
stress of circumstances an ath- 
letic fireman can carry to the 
ground an unconscious or in- 
jured person, using but a single 
scaling ladder, and descending 
story by story, but the work is 
greatly facilitated where sey- 
eral firemen work in conjune.- 
tion and are provided with 
a supply of pompiers suf- 
ficient to form a sort of 
chain of ladders from 
ground to roof. 

The life-line constitutes 
one of the most valuable 
features of the equipment 
for saving persons im- 
prisoned in a_ burning 
building. One end is usu- 
ally carried to the roof by 
a fireman using a pom- 
pier, but if ladders are 
burned or other exigen- 
cies are presented, a life- 
line gun is sometimes em- 
ployed to hurl the rope, 








A Pneumatic Extension Ladder. 


By the use of a pompier, a fireman may rapidly 
scale the face of any building, without regard to 
height, ascending story by story. The spike-like pro- 
jection at the end of the ladder is thrust through a 
window-sash, and the hook gives it a firm grip on the 
window ledge When the ladder has been secured in 
this position, the fireman rapidly ascends the cross 
pieces or rungs, and taking a position on the window 
ledge occupied by the hook, is ready to draw the 
ladder up after him, and in turn hook it upon a win- 





APPLIANCES FOR SAVING LIFE AT FIRES. 





in the same manner that 
life-saving crews on the 
coasts convey a line to a 
stranded vessel when the 
sea running will not per- 
mit the launching of a 
boat. The gun employed 
in fire-fighting work is of 
a design similar to an ordinary cavalry carbine, but 


of much heavier construction, the stock being of solid 
steel Over the muzzle is fitted a steel cap, to which 
is attached the strong light line. The main portion 
of the line is kept carefully coiled in a tin dish with 
a center core, and when the gun is discharged the 
eap flies over the top of the burning building, and 
the line is paid out as rapidly as needed. By means 
of the light line the heavier life-line is drawn into 
place on the roof, and attached to a chimney or other 
wise securely fast- 
ened 

When descending by 
means of a life-line, a 
fireman wears a broad 
webbed belt attached 
to which is a large 
steel hook or snap, 
and around which 
two or three hitches 
of the rope are taken. 
The fireman may, by 
grasping the rope with 
his right hand and 
the hook with his left, 
descend at any speed 
desired, and if de- 
sired he can carry 
down a rescued per- 
son However, where 
the person rescued is 
unconscious and un- 
able to render the 
slightest assistance to 
the fire-fighter, it is 
customary to follow a 
somewhat different 
plan. In such cases 
the fireman remains 
onthe roof and 
places the rope about 
the form of the un- 
conscious man, so that 
it constitutes a cradle 
from which it is im- 
possible for him to 
slip. The man, who 
has perhaps beer 
overcome by smoke, is 
thus lowered in safe- 
ty to the ground, and 
the operation is re 
peated until all the 


Rescuing by Means of the Pompier Ladder. imperiled occupants 


of the building are 
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rescued, after which the firemen descend in the man- 
ner above outlined 

No other class of fire-fighting apparatus has during 
recent years undergone such marked improvement as 
the aerial ladders, which are designed, of course, pri- 
marily for use in rescuing the occupants of burning 
buildings. The ordinary trucks, which formerly car 
ried only plain ladders up to 40 feet in length, are 
now, as a rule, equipped in addition with 50-foot and 
65-foot extension ladders; and the extension ladders, 
operated by means of cranks, are now made in ail 
sizes up to 90 feet, which renders them capable, of 
reaching to the sixth story of an ordinary building. 
By means of 85- 
foot aerial trucks 
of this pattern, 
men have reach 
ed the seventh 
story of a build 
ing in a space oft 
forty-two gs e c- 
onds. Many mi- 
nor improve- 
ments have lately 
been made in 
these ladders, fn 
cluding the intro- 
duction of the 
new shoe _ irons, 
which prevent the 
slipping of the 
ladder, and _ per- 
manent dowels on 
the inside of the 
shoe irons, which 
add to the stabil- 
ity of the ladder. 

For life-saving 





purposes, h o w- 
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that buildings on both sides of a thoroughfare may be 
served without serious delay. The truck carrying the 
ladder weighs about two tons, the heavy construction 
having been introduced in order to obviate any possi- 
bility of overbalancing. Ladders of this pattern of 85 
feet extension have been raised to their full height in 
25 seconds. Inasmuch as the apparatus is strong enough 
to carry a dozen men, it is possible to conduct rescuing 
operations with great rapidity. 
. —__—__~» +@+»_____- - 
REMARKABLE DIVERSION OF NIAGARA’S WATERS. 
BY ORRIN E. DUNLAP. 


Despite any fancied or real danger that threatens the 
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passed all their days at Niagara were amazed that 
such a thing was possible. Under normal conditions 
the channel between the mainland and Goat Island is 
a scene of furiously tossing water that leaps and 
bounds, tumbles and rolls, over reef after reef in its 
impetuous rush toward the awful precipice. In this 
channel the water speeds on at a rate of from fifteen to 
twenty miles an hour, and in places is twelve feet deep, 
But on the Sunday referred to, the rocks of the river- 
bed formed a glorious searching place for the relic and 
souvenir hunters, who marveled at the wonderful con 
dition wrought by the gathered ice a short distance up 
stream. It is recorded in the historical annals of Nia- 

zara that a simi- 








ever, there is Y 
Copyright, 1908, by Orrin E. Dunlap. 
nothing to com 
pare with the 
new_ telescopic 
aerial ladders which are operated by means of com- 
pressed air. When it is desired to effect a rescue of a 
person on the roof or on one of the upper floors of a 
blazing building, the pneumatic ladder is shot into the 
air to a point just opposite where the imperiled person 
is standing, the endangered individual steps on to the 
top round, and the ladder as suddenly collapses, the 
tubes telescoping gradually but rapidly, and convey- 
ing the rescued person to a point near the ground 
The average telescopic aerial ladder is operated un- 
der an air pressure of 300 pounds to the square inch, 
the air tank being located in the center of the truck 
carrying the ladder. On many ladders there is pro 
vided an auxiliary tank with air under 100 pounds 
pressure, which is used to supply power for swinging 
the ladder from one side of the street to the other, so 





The American Channe) Looking Toward the Mainland from Goat Island. 
at Midstream, where the Rapids Usually Toss with Great Fury. 





cataract of Niagara, it is certain that it will take many 
long years of earnest activity to bring the spectacle to 
the ignoble condition in which the people of Niagara 
Falls found it on the morning of Sunday, March 22. 
Late Saturday afternoon or evening the ice came down 
the upper river from Lake Erie in marvelous quantities. 
The floe was so heavy that immense fields of it lodged 
on the rocks and reefs above Goat Island, the result 
being that practically all of the water that would find 
its way to the lower river over the American Fall and 
precipice was diverted to the outer or Canadian chan- 
nel. This left the riverbed of the American channel, 
between the mainland and Goat Island, high and dry, 
and on Sunday great numbers of people visited the 
scene and walked about the river-bed. 

The condition was surprising. Those who have 


The People in the Distance are Walking up the Riverbed 


lar incident oc- 
curred on March 
29, 1848, but 
people who have 
lived at the Falls 
ever since then 
have no recollec- 
tion of such a dl- 
version of the 
waters as that of 
March 22 last, 
Situated between 
the mainland and 
Goat Island nes- 
tles pretty Green 
Island, and it was 
from this island 
that the dry rocks 
were most easily 
reached by the 
crowd of pedes- 
trians. Under 
normal conditions 
of the river, 
Green Island is 
situated in the 
midst of the tur- 
bulent flow, and 
on each side of it 
the water rushes in good volume at rapid speed. When 
the waters were diverted, however, it was possible to 
walk from Green Island right up the river-bed to the 
head of Goat Island, but in order to do this, reef 
after reef had to be climbed. The temporary diver- 
sion of the torrent gave fine opportunity for an in- 
spection of the river-bed and the rock formation that 
causes the beautiful rapids so much admired by vis- 
itors, who stand a long time on the island bridges and 
watch the flood come down from the sky, as it were, 

With the water diverted, the fall of the river- 
bed seemed more pronounced than ever before. To 
stand down close by the bridges built from the main- 
land to Goat Island and look up stream was a remark 
able sight. It was like looking up a hill of rocky 
shelves of stairs, and it * as almost impossible to con- 
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The American Falls on March 22, 1903, when the Waters of the River were Diverted. 
THE REMARKABLE DIVERSION OF THE WATERS OF NIAGARA, 








© ie 
, 4 3 





The American Falls at the Normal Flow of the River. 
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ceive that only a few hours before a large portion of 
the waters of Lake Erie had taken this route to old 
Ontario and that in all likelihood they would be flow 
ing over the same route within a few. hours more 
Here and there was a gravelly-like deposit that had 
been brought down from above by the stream at full 
flow, but left behind on the rocks as the vigor of the 
river gave out. Great patches of ice were left all about 
on the rocks, as the water became too low to float them. 
Big pieces of loose limestone rock were deposited in 
ome places, but for the main part the river's course 
was over the limestone ledge that had been swept 
quite clean by the rushing river 

At no time in the history of Niagara were so many 
souvenirs taken from the river in a single day. Well 
worn stones, rough rocks, small trees and canes from 
the little islands, Ship and Brig, all served the pur- 
pose of souvenirs, while in some cases people carried 
off shrubs torn up by the roots from the little islands 
they had never before visited. The pot holes, the cre- 
vices, all depressions were searched by the eager 
crowd, which was made up of men, women and chil- 
dren, all unmindful of the fact that the river might 
any moment burst through the ice jam and sweep them 
over the fall to eternity. 

When supported by the customary downpour of water 
from the great reservoir above, the American Fall of 
Niagara is without doubt a magnificent spectacle; but 
when the waters cease to flow, when the plunging, 
reckless torrent is diverted in its volume, as on March 
22, the grandeur disappears, and the world’s greatest 
waterfall is a shame-faced spectacle that would make 
one of the many poets who have told of its sublimity 
sorry he had ever looked upon it and become en 
thused over its magnificence. Usually, a powerful 
stream of water rushes through between Goat and 
Luna Islands, for it is under this Center Fall that 
the Cave of the Winds has its glory; but on the occa- 
sion of the ice jam the stream at this point was un- 
worthy of the name creek, so weak was its flow. For 
centuries the water has burst over the edge of the 
precipice of the American Fall in a gleeful way, shoot- 
ing far out with a bound and a jump, forced on by the 
pressure of the flood behind. The picture reproduced 
shows barely enough water coming down to the brink 
to curtain the rocky cliffs from the view of the cu- 
rious thousands who came to see Niagara and its 
force conquered, The huge ice mounds in front of the 
fall stood out naked, while the rocky talus at the base 
of the fall was also partly in full view, telling only too 
plainly why it is the bodies of so few persons who go 
over this fall are recovered 

As wonderful as it was, it is certain that if the 
time ever comes when the flow of the Niagara River is 
diverted for any purpose to such an extent as to make 
such a spectacle as that of March 22 continuous, there 
will be sorrow at Niagara. And yet Lord Kelvin, the 
eminent English scientist, personally stated to the 
writer: 

“I iook forward to the tine when the whole water 
from Lake Erie will find its way to the iower level of 
Lake Ontario through machinery, doing more good for 
the world than that great benefit which we now possess 
in the contemplation of the splendid scene which we 
have presented before us at the present time by the 
waterfall of Niagara.” 

- > + + 
ELECTRIC TRACK WELDING. 
BY WALDON FAWCETT. 

Marked improvements have been made during the 
past two years in the process of electrically welding 
rail joints. Although by the process which has been 
need since 1897 the breakage on all welding did not 
exceed one per cent, the new system has reduced the 
percentage of breakage to less than one-tenth of one 
per cent. In the city of Rochester, N. Y., where the 
new process was rarely employed, more than 5,300 
joints were welded during the latter part of 1901. An 
examination in the spring of 1902 disclosed only six 
broken rails. None of the damaged rails had a joint 
Broken through the bars or a weld pulled off; prac- 
tically all of the breaks occurred through the existence 
of old bolt or bond holes beyond the bars. 

The new plan of welding has been still further im- 
proved to meet such exigencies, and now all welding 
bars are made long enough to reach over bolt and bond 
holes, so that in the future even this source of break- 
age will be practically eliminated. The remarkable state 
of perfection to which electric track welding has lately 
been brought appears all the more marvelous in view 
of the fact that in the latest approved method em- 
ployed, each weld depends on the judgment of the man 
making it, and must necessarily remain in the track 
and await the strain of winter to disclose defects, if 
any exist. Even under these circumstances, however, 
not one weld in a thousand fails to successfully stand 
the actual test. 

The machinery employed in electric track welding— 
and it is of a very ingenious character—is mounted on 
trolley cars of special design, the running gear of 
which is provided with threaded axles, so that the 
machines can be used to weld track of almost any 
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gage. The welding of newly-laid rails is done either 
before or after the paving is in place, space being left 
at the joints to permit the entrance of the welder. 
When welding is to be done on rails which have been 
in place for some time, the paving is torn up around 
each joint, and the old plates and bond wires removed. 
It is necessary, of course, in such instances, to bring 
the rail ends up to the proper grade. 

The new method of electrical welding comprises 
three distinct operations. The first step is that of 
sand-blasting, whereby all the dirt, rust, and foreign 
matter is removed from the rails, at points where 
welds are to be made, and also from the bars used 
in making the joint. Sand-blasting necessitates the 
employment of apparatus, including a ten horse power 
motor driving an air compressor, an air storage tank, 
a sand bin and sand mixer. A hose and nozzle enables 
the operator to direct the blast of air, carrying the 
sand against the rails, so that all foreign matter is 
quickly removed 

Two cars are required to carry the apparatus for 
welding, which constitutes the second step in the work. 
The welder itself is hung from a bail on a crane, ex- 
tending out beyond the end of one car. This crane 
is so arranged that the jaws of the welder can engage 
the sides of the rail, and also shift from one side to 
the other, thus enabling work to be carried out on 
both rails of the track. The operation of this crane 
is accomplished by means of friction clutches, from a 
shaft in the car, which shaft is kept running contin- 
uously by a five horse power motor. 

The motor also drives a small rotary pump, which 
circulates water through the welding transformer and 
the faces of the contacts, thereby keeping them cool. 
The water, after it has passed through the welder, is 
elevated to a cooling tank on top of the car. It is of 
course desirable that this water shall be cooled just 
as rapidly as possible, for which purpose a novel plan 
is employed Starting from the middle of the tank, 
and passing around and around until the outer cir- 
cumference of the tank is reached, is a serpentine par- 
tition. A perforated false bottom is provided, through 
which air is forced from a powerful blower. The hot 
water from the welder passes into the outer portion 
of the serpentine partition, and is subjected constantly 
to the modifying influences of the forced air. After 
reaching the center of the serpentine partition, the 
cooled water is conducted to one of the tanks in the car. 

The welding apparatus proper consists of an alter- 
nating current transformer, the primary winding of 
which is made up of two coils in parallel, each of forty- 
four turns. A single loop of copper of large cross sec- 
tion forms the secondary coil; and the terminals 
constitute the contacts or jaws, which engage each 
side of the rail, and between which the weld is made. 
Supporting the transformer on either side, although 
insulated from it, are large levers hinged together at 
about two-thirds of the distance from the top, which 
levers are used to transmit the necessary pressure to 
the weld. A hydraulic jack connects these levers at 
the top. A pressure of over two tons per square inch 
is obtained on the rams of the jack, which are less 
than four-inch diameter; and inasmuch as this is 
increased by the leverage of the arms, the pressure 
developed at the weld is in excess of thirty-seven tons. 

For making a joint there are employed flat-rolled 
steel bars which have on one side, at either end, bosses 
or projections, serving as contact points between the 
bars and the web of the rail, and confining the welded 
area of these sections. About the middle of the bars 
on the same side with the projections is placed a flat 
strip of steel, perhaps one-eighth of an inch in thick- 
ness and one inch wide. The bars are supported on 
small blocks, and so placed across the joint that the 
middle strip engages the web of both rails. The end 
welds are horizontal, while the middle weld is vertical 
and the full width of the bar. 

The whole operation of welding is conducted very 
expeditiously. When the welding train of two cars is 
moved up toa joint, the welder is swung into place and 
the jaws made to press against the bars on each side 
of the rail. The current is then turned on and flows 
from contact to contact through the bars and the rail 
web.* By a.‘ering the pressure on the jaws, the re- 
sistance of the several junctures is increased, and the 
whole is soon brought up to a welding heat. When this 
point is reached the current is cut off, and simultan- 
eously the pressure is brought up to the full amount. 
After the pressure is loosened, the welder car is moved 
back, in order to bring the jaws opposite the ex- 
tremity of the bars, and here the same process is re- 
peated, with the addition that when the final pressure 
is applied, it is held there and.the weld permitted to 
cool under pressure, until no glow is apparent. Then 
the welder is moved forward to the other end of the 
bar, and the process is repeated, after which the 
welder is swung to the opposite side of the car and the 
joint on the other side is welded. 

The present plan of holding the pressure after the 
completion of the weld increases the strength of the 
weld very materially. Only the ends are so treated, 
the center weld being subjected to so slight a strain 
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that such a precaution is unnecessary. One of the 
improved processes of the new plan of welding grows 
out of the discovery that it is advantageous to weld 
the ends of the bars while the bars are in an expanded 
state. By making the center weld first, and not stop- 
ping to cool it under pressure, the greatest elongation 
of the bars is, of course, secured. As the bars cool 
off, after the ends are welded, they shrink and exert 
a powerful pull to bring together the abutting rail 
ends, thus closing the slightest opening and leaving 
practically no joint whatever. 

The advance in this direction is of greater signifi- 
cance than might at first be imagined, for in the manu- 
facture of a continuous rail, the abutting rail ends, if 
not brought firmly together, give the metal in the head 
of the rail an opportunity to flow into the opening be- 
tween the rails. This will in time cause a low spot in 
the head of the rail. The bars being always in a state 
of tension, the rail inclosed between the bars is neces- 
sarily in a state of compression; and inasmuch as any 
contraction of the rail between the joints will be trans- 
mitted to the end welds, it is obviously necessary that 
these latter be as tough as possible, that they may 
withstand the strain. The center weld merely con- 
tributes to vertical stiffness, and tends to prevent any 
movement of the rail ends. 

The current actually used in welding operations by 
this new plan approximates from 25,000 to 30,000 amp- 
eres at 7 volts. The car accompanying the welder 
carries a rotary converter for changing the direct cur- 
rent from the trolley to an alternating current. The 
current in the primary coils of the welder is a 40-cycle 
alternating, at 300 volts; and the direct-current side of 
the rotary converter is capable of taking from the trol- 
ley, current at from 325 to 600 volts. By means of the 
regulating apparatus, a constant supply to the welder 
of 300 volts is maintained, regardless of fluctuations 
on the line. At a voltage of 500, about 225 amperes 
is required on a line, or, in other words, about 125 
kilowatts is required to make a weld, the time con- 
sumed, or rather the interval during which the cur- 
rent is on, being two and a half minutes 

The final operation of welding consists in grinding 
the head of the rail to a true surface. There is com- 
paratively little need for this finishing process where 
new rails are being welded, but in old track it is very 
essential, inasmuch as the receiving rail is purposely 
welded higher than the other. The grinder, which is 
used to grind out the inequalities in the rail head and 
bring it back to a true surface, consists of an emery 
wheel mounted on a carriage having two rollers which 
are about four feet apart. The carriage is let down on 
the rail, so that the rollers roll along the head of the 
rail, and the emery wheel is thus over the uneven por- 
tion at the joint. A swing frame connects this carriage 
with a motor on the car, and the operator is thus en- 
abled to move the emery wheel back and forth over 
the joint while the car remains stationary. A hand 
wheel enables the emery wheel to be gradually fed 
down, and as it is moved forward and back the high 
places are ground off until the whole joint is brought 
to a true surface. In many respects the operation cor- 
responds to the manipulation of the ordinary carpen- 
ter’s plane. When carried on as a continuous process, 
only about fifteen minutes are required to complete a 
joint; and when operations are conducted day and 
night, at least eighty joints are completed in 24 hours. 

—_ —~ 22> a 
The Current Supplement 

The current SuprpLtemMent, No. 1422, opens with an 
article on the recent collision on Long Island Sound, 
in which the two great Sound steamers, “Plymouth” 
and “City of Taunton,” suffered no little damage. Two 
splendid pictures of the steamers after the accident are 
presented. The industry of compressed and liquefied 
gases is made the subject of a review of some length 
Jacob Backes describes a new printing system, where 
by it is possible to use ordinary typewriting in lieu 
of printing types. Sir William J. Herschel’s presi- 
dential address before the Photographic Convention of 
the United Kingdom was devoted to a discussion of 
color photography. Among the shorter articles 
are those on the osmium electric lamp, monorail 
lines, steam trucks for heavy hauling, and radio-activ- 
ity of ordinary metals. Prof. Thurston of Cornell 
University discusses steam turbines to date. Fred. T. 
Jane concludes his naval war game articles. Otis T. 
Mason has studied the traps of the American Indians. 


Oo 


The Scientific American Automobile and Yachting 
Number. 


Next week’s issue of the Screntiric AMERICAN Will 
be another enlarged special number, this time de- 
voted to automobiles and yachts. The cup defender is 
accurately described and illustrated; the new racing 
ratings of the New York Yacht Club are explained; and 
the New York Yacht Club itself and its handsome 
club house are described and pictured. Automobiles 
in warfare and the leading types of American and 
French vehicles form the subject of some interesting 
articles in the automobile section. 
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THE ADVANTAGES OF IN-TURNING SCREWS ON 
WARSHIPS. 

of late years there has been considerable discussion 
in naval circles upon the question as to whether it is 
more advantageous to have the screws of twin-screw 
vessels turn, as regards the movement of the top 
blades, inward toward the vessel, or outward from it. 
All of the present battleships of the United States 
navy have outward-turning screws, that is to say, 
during the upper half of the revolution of the blades 
they are moving away from the longitudinal axis of the 
ship. As a result of this arrangement, our ships have 
shown excellent maneuvering power—a fact which 
has forced itself on the attention of English naval of 
ficers, who mention the fact that during the last West 
Indian cruise their own battleships with inward-turn- 
ing screws were inferior in maneuvering ability to our 
own. It is a curious fact that this inferiority appeared 
to be noticeable only when the vessels were maneuver 
ing from a state of rest Naval Constructor Taylor 
has prepared a diagram, a copy of which we are en 
abled by the courtesy of the Chief Constructor of the 
Navy to reproduce herewith, which shows that there 
is a decided advantage in outward-turning screws in 
enabling a vessel to turn more rapidly when she starts 
from rest 

It is known that as ordinarily fitted, the effect of a 
screw working when the vessel has not steerage way is 
to throw the stern transversely in the direction in 
which the upper blades of the screw are moving. This 
is because the upper blade does not get so good a grip 
on the water, and the transverse motion of the water, 
acted on by the upper blades, is more obstructed by 
the ship than that of the water acted on by the lower 
blades. In line with this theory, the arrows within 
the screw circles in the diagrams show the di- 
rection of revolution of the screws. The solid arrows 
above and below the screw circles indicate the trans- 
verse forces acting on the ship, the upper blades in 
each case, in Fig. 1, pulling the stern to starboard, and, 
in Fig. 2, pulling it to port; the lower blades pulling 
the stern to port in Fig. 1, and to starboard in Fig. 2. 
The net result is a transverse force F,4-F, 
—F F 
1 and to starboard in Fig. 2 


which pulls the stern to port in Fig 
The result of the 
thrusts on the screws is a force tending to puil 


Porr 
SwiP wiThH NO STEERAGE WAY. 


the stern to starboard both in Fig. 1 and in 
Fig. 2. The final resultant then of the trans- 


verse forces and thrusts developed by the screws 2 
is in Fig. 1 the difference of two forces, and Z 
necessarily less than either, while in Fig. 2 it 4 

is the sum of two forces, and necessarily {| ef 
greater than either ( 

If the propeller shafts, as they proceed aft \ 

from the engine, diverge, each upper blade -_—— 
meets the water at a smaller angle in Fig. 1 fe 


and at a greater angle in Fig. 2 than it would 
if the shafts were parallel; while each lower 
blade meets the water at a greater angle in 
Fig. 1 and at a smaller angle in Fig. 2. The dotted 
arrows outside the circles indicate the resulting 
changes in the transverse forces, and it is evident 
that the transverse forces acting against the screw 
thrusts are, in Fig. 1, strengthened; while the trans- 
verse forces acting to help the screw thrusts are, in 
Fig. 2, weakened 

The conclusions to be drawn from the above are: 
First, that in-turning screws reduce or nullify entire 
ly the maneuvering powers under engines alone of 
twin-screw ships, when they have no steerage way. 
Secondly, that shafts diverging from the engines are 
inferior as regards maneuvering to parallel shafts, 
and shafts converging from the engines are superior 
in this respect to parallel shafts 

— + Om - 

*“ Narragansett? -the Largest of Tank Ships. 

From the Scott yards at Greenock, Scotland, the larg 
est oil-carrying ship afloat has been launched The 
vessel is to have a gross tonnage of 11,000 and a car- 
rying capacity of 12,500 tons of oil. She will engage 
in the transatlantic trade for the Anglo-American Oil 
Company Besides being the largest of oil-carrying 
vessels, the “Narragansett,” as the ship has been 
christened, is the biggest steamship ever built in the 
lower reaches of the Clyde Her length is 531 feet, 
her breadth 63.6 feet, her draft 42 feet Fully loaded, 
her displacement will be 21,000 tons. She is built 
with eight athwartship bulkheads The compart 
ments thus formed are in turn subdivided by longi 
tudinal bulkheads, with the result that there are in 
all seventy-two separate compartments below the 
main deck. Each one of these compartments will be 
oil-tight. 

A most noteworthy departure in the design of the 
vessel is to be observed in the placing of the engines. 
In most oil tank steamers the engines are located in 
the stern. In the “Narragansett,” however, the engines 
will be situated amidships. 

There are sixteen main oil tanks, eight of which 
are lecated forward, and eight aft of the engine room 
Between the upper and main decks are four smaller 
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oil compartments, which are to de utilized when the 
vessel is loaded down to her summer freeboard. 

The ship will be equipped with four Snow oil 
pumps, whereby it is possible to discharge oil at the 
rate of 900 tons an hour. 

Pupin and Jentsch on Trans-Oceanic Telephony, 

Dr. Jentsch, of the German telegraph service, re- 
cently criticised ‘Prof. Michael Pupin’s system of long- 
distance telephony. His objections were leveled, not 
at the electrical features of the system, but simply 
to certain mechanical difficulties that might be en- 
countered. In his opinion, external pressure of the 
water would increase with the depth to which a sub- 
marine cable was laid. At a depth of two or three 
miles it would not be impossible that a pressure of 





3,000 pounds to the square inch would be found. 
From this Dr. Jentsch concluded that the inductance 
coils of Pupin, unless constructed with extraordinary 
strength, would be crushed in. Dr. Jentsch, however, 
as well as Prof. Pupin himself, agrees that the diffi- 
culty is by no means insurmountable. 

It has also been said that transatlantic telephony 
will not pay. Prof. Pupin is himself of that opinion, 
not because of any inherent fault in his system, bit 
because of the customs of the business world. A 
transatlantic telephone system would be used chiefly 
during the business day of six or seven hours. Since 
the day begins in London and Paris five hours earlier 
than it does in New York, it follows that only during 
a period of one or two hours would the line be in use. 
Prof. Pupin’s system, however, is equally adapted to 
the improvement of the submarine telegraph cable, 
so that its practical utility is by no means as cur- 
tailed as it might seem 

~~ +0-+~> 
Further Carte Experiments With Radium, 

Prof. Curie has announced to the French Academy 
of Sciences that radium possesses the extraordinary 
property of continuously emitting heat without com- 
bustion, without chemical change ef any kind, and 
without any change in its molecular structure. Ra- 
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DIAGRAM SHOWING RELATIVE EFFECTS OF IN-TURNING AND 


OUT-TURNING SCREWS. 


dium, he states, maintains its own temperature at a 
point 1.5 deg. Centigrade above the surrounding at- 
mosphere. In other words, the quantity of heat 
evolved is such that a pure radium salt will meit 
more than its own weight of ice every hour, and half 
a pound of a salt of radium will evolve in one hour 
heat equal to that generated by burning one-third of 
a cubic foot of hydrogen gas Despite this constant 
activity, the salt apparently remains just as potent 
as it was at the beginning. 
— oe _ 
News From the British Antarctic Expedition— 
A New RBecord, 

Last July, the British wooden steamer “Morning” 
sailed from England to relieve the “Discovery,” which 
left England in 1901, for the Antarctic zone. The 
“Morning” arrived at Auckland, New Zealand, March 
25, and reports that the “Discovery” has been in win 
ter quarters at Victoria Land since February last year 
The “Discovery” entered the ice pack December 23, 
1901, in latitude 67. On January 9, 1902, she reached 
Cape Dare, where she was detained by ice and storms, 
\ party was, however, sent ashore on, January 20 at 
Wood Bay, latitude 76 deg. 30 min., to deposit a 
record of the voyage. Two days later Cape Crozier was 
reached. On February 3 the “Discovery” entered an 
inlet in the barrier in longitude 174 deg. Here a bal- 
loon ascension was made An exploring party in 
sledges examined the country to latitude 78 deg. 50 min 
On March 24 the ship was frozen in; but the expedi- 
tion passed a comfortable winter near Mounts Erebus 
and Terror. The lowest temperature recorded was 62 
On September 2 two sledge parties 
were sent out. One party under Royds and Skelton 
made a record expedition to Mount Terror, traveling 
over a barrier under severe sleighing conditions with 


deg. below zero 


the temperature 58 deg. below zero But the best 
record made was that of Capt. Scott, Dr. Wilson, and 
Lieut. Shackelton. These intrepid explorers traveled 
94 miles to the south, reaching land in latitude 80 
deg. 7 min., longitude 136 deg. This is the most south 


erly point yet attained. The expedition proved a most 
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severe test of the endurance of both men and animals. 
All the dogs died, so that several men had to drag the 
sledges back. Lieut. Shackelton almost died from ex- 
posure. The best previous records were those made by 
Sir James Ross (78 deg. 4 min.) and Borchgrevinck 
(78 deg. 50 min.) 

From the news brought by the “Morning,” it would 
seem that the “Discovery” expedition has gathered 
much valuable information. The ice barrier probably 
is a floating mass, which is fed by land ice. In lati- 
tude 82 deg. mountains two miles high were discov 
ered, It is probable that the coast line continues at 
least as far as 83 deg. 20 min. due south. A rich 
collection of marine fauna forms not the least valu- 
able part of the scientific work of the expedition, 

—- — + oe - 
Volcanic Dust Falis in Georgia, 

On the evening of March 17 a shower of volcanic 
dust fell in the city of Athens, Ga. All over tbe 
yards and walks, and gardens there could be seen a 
yellow deposit which was very evidently of a sul- 
phurous nature—in fact, it was almost pure sul- 
phur. Along the gutters on the streets the rain had 
washed it in considerable quantities, and in some 
places it was found floating upon the surface of water 
where the water had collected in little puddles, 

Large numbers of citizens gathered at places where 
the dust had accumulated and discussed the phenom- 
enon. All practically agreed that the dust was prob- 
ably from some volcanic eruption in Central Amer- 
ica and had been wafted to this section on some 
breeze from that direction, It was undoubtedly sul- 
phurous and no other explanation could account for 
its presence. 

It developed during the day that the shower of 
sulphur was not confined to Athens, but was scat- 
tered throughout this section of the State. 

The Selden Patent and the Automobile Trust, 

The Selden patent, which was discussed in the Sct- 
ENTIFIC AMERICAN for November 24, 1900, and which, 
if sustained by the United States courts, may have a 
depressing influence on the automobile indus- 
try of this country, has been indirectly ac- 
quired by the recently formed automobile trust. 
The Electric Vehicle Company, by whom the 
Selden patent was purchased in 1900, is one of 
this trust, the members of which have pledged 
themselves not to prosecute one another for 
infringement of patents, but to submit their 
claims to a special board cf their own appoint- 
ment. Automobile makers, not members of the 
trust,gshould the Selden patent be upheld, will 
suffer. 

The Selden patent for a hydrocarbon “road 
engine” was applied for on May 8, 1879. By 
skillful maneuvering and by filing his amend- 
ments just as the statutory time limit was 
about to expire, the inventor succeeded in de- 
laying the issuing of his patent until November, 1895, 
when automobiles began. to make their appearance. 
The claims cover about every essential element of a 
gasoline vehicle. 








A New Star, 

It is announced that a new star has been discovered 
by Mme. Ceraski, of Moscow. The star (Algol vari- 
able 41,903) proves to be an object of unusual in- 
terest. The Carnegie grant has enabled an examina- 
tion of the photographs, taken with the Draper tele- 
scopes, to be made. This has shown that the star 
has a period of 1.3574 days = 1 d. 8 h, 34.7 m. and 
range of 2.4 magnitudes. About half an hour be- 
fore minimum, the rate of diminution in light 
amounts to between two and three magnitudes an hour, 
and is probably greater than that of any other star yet 
A minimum was predicted here, and was 





discovered 
observed photographically and photometrically, 1903, 
March, 19 d. 16 h. 24 m. G. M. T. 

Harvard University Epwarp C, Pickering 





>~-eoro- 

A third subsidiary barrage upon the Nile—the Zifta 
Dam—which is midway between Cairo and the sea, 
and forms a complement to those at Aswan and Asyut, 
has been opened. This latest work, although not to 
be compared with the other two Titanic erections, is 
yet an important section of the general . irrigation 
project of Egypt The Zifta barrage is only 1,224 
feet in length and contains fifty arches each 16 feet 
There is also a navigation lock 184 feet lon’ 
This barrage has been built at a 


broad 
and 40 feet wide 
cost of $2,250,000 


J. GC. Whitlock, of Terre Haute, Ind., an employe of 
the Vandalia line, is the inventor of a method of 
avoiding the jolting which is usually experienced when 
a train passes over an intersection of tracks. He has 
designed a crossing which has some movable parts, 
which make a solid connection for the train to pass 
over. The device is being tried in the Vandalia line, 
and if entirely successful will be adopted. 
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General Plan ot Buffalo Breakwater. 











Trainload of Large Capping Stone, Ready for Shipment 
to the Breakwater. 


Building Concrete Structure Above the Timber-crib Foundation. 


THE NEW BUFFALO HARBOR BREAKWATER. 
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THE NEW BUFFALO HARBOR BREAKWATER. 
There has recently been completed at Buffalo a new 


stone breakwater, which forms the most important 
section of a long line of breakwaters that extend for 
4%, miles to form the artificial harbor of Buffalo, 


The work just completed has been carried out under 
the charge of, 


TT. Ws 


and according to the designs of, Major 


Symons, whose long experience in similar 


classes of work in connection with river and harbor 
improvement has been used to excellent effect in the, 
in many respects, novel and unprecedented work 
just completed at Buffalo 

At the time that the present work was undertaken 
there existed the north breakwater, which is built of 
concrete and extends for 2,200 feet, with a light at 
its southerly end Opposite this light and to the 


westward of it is the northerly end of what is known 














as the old breakwater, a timber and concrete struc 
ture which extends for 7,608 feet There is a light 
at the northerly end of the old breakwater, with a 
harbor entrance between it and the southerly light 
of the north breakwater lo the south of the old 
breakwater is the new structure of which we are 
treating. It consists of a stone breakwater 7,7~i feet 
in length, which connects with a timber and concrete 
structure that extends southerly for another 2,739 
feet, with a light at its southerly extremity Parallel 

X with the previous structure, and slightly to the west 

)) 
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Fig. 2.—PHOTOGRAPH OF A FLEA MADE WITH THE 
CRYSTALLINE LENS OF A BULLOCK’S EYE 
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| Fig. 3.—PHOTOGRAPH OF A FLEA MADE WITH THE 
| USUAL LENS. 

| ward of it, is a timber crib breakwater 2,803 feet 
long, which runs northerly from Stony Point It has 





a light on its northern extremity, and the opening be 


| tween this and the last-named breakwater forms the 
south harbor entrance, the opening between the stone 
breakwater and the old breakwater being 
known as the middle harbor entrance The 
7,261-foot stretch of the new breakwater is 


; of the rubble mound type, stone-topped, 
while the southerly end of it, 2,739 feet, is 
' built of timber crib construction, to enable 
vessels to moor alongside of it inside of the 
harbor The work was done by Messrs 
Hughes Brothers & Bangs, of Syracuse 
The new breakwater is built in the open 
waters of Lake Erie, parallel with the shore, 
1,500 feet out from the pierhead line of the 
harbor, and in 30 feet of water. The first 
operation was to deposit two parallel ridges 
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ture were covered with a revetment of large stones, 
which were into place in close touch with 
each other, so as to completely cover the rubble stone, 
the object of these heavy quarried stones being to pre- 
vent displacement of the rubble by the action of the 


lowered 








Fig. 1.—APPARATUS FOR MULTIPLE IMAGE PHOTO- 
GRAPHY WITH THE LENS OF A BEETLE’S EYE. 


Then came the important work of covering 
the mound with large capping which 
quarried to prescribed dimensions, many of the stones 
feet in thickness. These 
five large floating derricks, 
tons. The eapping 
the finished top and 


water. 
stones, were 
measuring as much as 6 
stones were carried out by 
each with a lifting 
stones were laid snugly together, 


power of 20 


side of the breakwater presenting a fairly even and 
true appearance. The photograph shows very clearly 
the way in which the top of the breakwater is fin- 
ished, the heavy top angle stones serving by their 
weight and friction to prevent the heavy seas from 
taking hold of the rubble mound, loosening it and 
washing it away. A cross section of the breakwater 


as thus constructed shows it to be normally about 140 
feet wide at 14 feet wide at the top. 

While the masonry breakwater being con- 
structed, the work of building the timber-crib structure 
was also going on apace. As compared with the rub- 
ble mound type, the timber and concrete form has the 
advantage of being cheaper in construction. In building 
it the first step was to prepare a foundation and for 
this purpose a powerful clam-shell dredge built espe 
cially for the work was used to dredge a trench along 
the line of the breakwater in the’bottom of the lake 
95 feet in width, and 50 feet in depth through the 
clay. Then through the center of this trench another 
excavation was dredged out which was 50 feet in width 
and extended everywhere to solid rock. The next task 
was to fill in the trench thus formed with gravel 
which was brought to the spot in scows and dumped 


the bottom and 
was 


in, a bed of gravel, 30 to 40 feet in depth being 
formed in this way. Upon this was placed an em- 
bankment of rubble stone, 8 feet in height, which 
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formed a foundation for the timber cribs. These 
cribs were built of sawn timber and were 36 feet in 
width, 22 feet in height and from 60 to 180 feet in 
length. They were towed to position over the foun- 
dation and sunk by loading with stone. The super- 
structure was built in three benches, the first 6 feet, 
the second 10 feet, and the third 12 feet above the 
mean water level of the lake. Each bench was 12 feet 
in width. 

As shown in our illustrations, a certain portion of 
the crib breakwater, as finished, is of this construc- 
tion; but the larger portion of it has been capped with 
concrete. This was done to strengthen the structure, 
the heavy gales of September 12 and November 21, 
1900, in the latter of which the wind reached a veloc- 
ity of 80 miles an hour, having loosened up and broken 
the above-water timber coping and finish. In repair- 
ing the ravages of the storm, the damaged super- 
structure was removed and the cribs were cut down to 
an elevation of 2 feet below the mean lake level. Upon 
this, concrete blocks, forming longitudinal and cross 


walls, were placed, and the pockets thus formed 
filled in with rubble stone, and roofed in with 
heavy concrete work, which was carried up to 
the level of the original breakwater. In piace 


of the three benches o?7 the crib superstructure, the 
reconstructed portion shows a parapet and a banqueite. 
The parapet which is exposed to the lake side covers 
a width of 27 feet and its crest is 12 feet above mean 
lake level. The banquette is 8 feet in width and is 
uniformly 4 feet above the lake level. The new break- 
waters have taken some six or seven con- 
struct, and the cost has been $2,200,000. 

Our thanks are due to Major T. W. Symons for the 
illustrations and particulars in the above description 
of this important work. 
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PHOTOGRAPHIC EXPERIMENT WITH NATURE'S 
LENSES. 


BY PROF. W. F. WATSON, 

The eyes of animals possess various devices for the 
refraction of light and the formation of images upon 
the retina. The crystalline lens and the cornea appear 
to be the most important of these devices. When 
first removed from a large eye, as that of a bullock, 








Fig. 4—PHOTOGRAPH OF A WASP MADE WITH THE 


CRYSTALLINE LENS OF A BULLOCK’S EYE, 


the crystalline lens is a beautiful, clear, double-convex 
lens, about three-quarters of an inch in diameter, But 
it is quite soft and delicate, and must be handled with 


great care to prevent its being injured. Fig. 8 shows 
a crystalline lens which has just been removed from 
an eye and transferred to a round opening 


at the center of a square of pasteboard. It 
is covered bell-jar to from 
dust. Figs. 2 and 4 show the 
periments which were made in attempting to 
produce photographs by using this natural 
lens in the camera in place of the ordinary 
The method of making the pho- 
may be 


with a protect 


results of ex 


camera lens 
tograph of the flea shown in Fig. 2 


described as follows: 


In the center of a pasteboard square a 
round hole is cut for the reccption of the 
lens. This square is supported in a horizon 


tal position by a wire frame Its central 
opening must be less than three-quarters of 
an inch in diameter, so that *he lens will be 
supported in it but will not drop through 
The hole may be cut evenly in the pasteboard 
turntable or with 
Considerable 


a microscopist's 
a cork-borer of suitable 
skill is required in dissecting the eye with- 


either on 
size 


of small rubble on the lake bottom, one on 

the lake side and one on the shore side of 

the proposed breakwater the intervening 

space being filled in with gravel Another 

five feet of rubble ridges were added and 

again filled in with gravel, the mound thus 

rmed being raised to within 10 feet of the 
e of the water. The breakwater was fig, 5 PORTION OF THE EYE LENSES 
t} lilt up for the remaining 10 feet to OF A BEETLE, USED IN MAKING THE 
irface of the lake by dumping upon it MULTIPLE-IMAGE PICTURE SHOWN 


large rubble stones. The slopes of the struc- 


IN Fig. 6. 


Fig. 6.—PART OF A MULTIPLE- out injury to the delicate lens, and also in 
IMAGE PICTURE MADE WITH transferring the lens, which must be done 
with a camel’s-hair brush which has been 


THE LENS OF A BEETLE’S 


EYE. The lens is next 


dipped in aqueous humor. 
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drawing of 


incased as shown in the upper sectional 
Fig. 7 To accomplish thi a small pasteboard pill 
box (such as used in drug stores) is quite convenient 


With a cork-borer one hole is made in the bottom and 


another in the top piece The hole in the shallower 


piece, which is to go below the lens, should be about 


double the diameter of the other These holes will 


serve as diaphragms. The pill-box parts are cemented 


to the pasteboard square, inclosing the lens, the shal 
lower part below and the deeper part above, as shown 
in the lower sectional drawing of Fig. 7 The lowe! 
and shallower part should be cemented on the paste 
board square before the lens is placed in position. The 
camera must be supported pointing directly downward 


While 
natural liens is carefully 


in this position the paste 
inserted in 


with its lens removed 
board bearing the 
the instrument and the surrounding parts made light 
tight 

without 


All of these manipulations must be accomplished 
turning it upon 
The object 
is focused in the usual way and the picture taken by 


inverting the natural lens or 
ecgze, on account of its liability to injury 
transmitted light. This method was used in producing 


the imperfect picture shown in Fig. 2. The negative 
and photograph have not been retouched or changed in 
as the intention is to show exactly what the 


Beside 


any was 
natural lens will do under these conditions 
it, hm Fig. 3, is shown 
graph of the same object made in the usual way by com 
bining the The imperfections 


in the picture produced in Fig 


for comparison a photomicro- 
microscope and camera 
2 are caused by minute 
When 
removed from the eye, the surface of the lens is 


irregularities in the surface of the natural lens 
first 
very perfect. But upon exposure to air it immediately 
begins to dry, and thus minute irregularities develop 
upon its surface. If the surfaces of this lens could be 
kept moistened, as the cornea of the living eye is kept 
moistened by the eyelid, very perfect photographs could 
be made with it. It seems not only possible, but even 
that if sufficient 


made on this lens, a method could be 


probable experimentation could be 


found for harden 


ing it, without destroying its original shape and trans 
parency. Experiments so far made, having this object 
in view, have not been successful The liquids which 


were used as hardeners all made the lens either opaque 
o> opalescent. In fact, this lens is very sensitive to the 
In making these experi 


found 


action of liquids in general 
ments, 
which did not 
aqueous humor 


about the only liquid which could be 


impair the lens in some degree was 

Good photographic results can be obtained from the 
crystalline lens by protecting its surfaces from evapo 
ration by thin glasses of suitable curvature. The pho 
tograph of the wasp, Fig. 4, was made with the natural 
lens in this way Two thin watch-glasses, or crystals, 
were selected and their inner surfaces moistened with 
aqueous humor. The crystals, it should be remarked, 
are more convex than those ordinarily used in watches, 
The 


from the eye and immedi 


and are commonly used in chemical laboratories 
crystalline lens was taken 
being inclosed by 


(See Fig. 7.) 


ately transferred to these glasses, 


them like a clam within its shells 


The edges of the watch-glasses were then sealed to 
gether with black, gummed paper In fact, both of 
the outside glass surfaces were covered with black 


paper except a amall, round diaphragm opening in the 


paper at the center of the convex surface of each 


watch-glass A lens prepared in this way can be 


conveniently mounted in a camera in lieu of the ordi 


nary camera lens It is especially useful for photo 


graphing objects which are too small for the common 


camera lens and yet too large for ordinary photo 





micrography The vatch-glasses used with the natural 


lens should be accurate in curvature and free from 


flaws. Fig. 4 made, like ordinary photographs, 


by reflected light As this lens is of short focus, and 


was 


must be brought very close to the object, the taste 


and skill of the experimenter are severely tested in the 
matter of securing proper illumination of the object 
for this kind of work 

The cor 


minute, are about as difficult to use in photography as 


corneal lenses of an insect’s eye, being very 


the lenses just described Possibly the images which 


they produce are just as perfect as those formed bv 


any lenees, for it is known that the most minute nat- 
ural objects frequently show the most 
fection But the difficulties 
ing and photographing the tiny 


marvelous per 
encountered in magnify 


images produced by 


these lenses are considerable. The eyes of a single 
beetle (in some species) have as many as 25,000 
lenses, and each lens produces a separate image of 


the object. There will therefore be as many separate 


images as there are lenses Though a large number 


of images can be with these lenses at 
one exposure, this 
with the number of images produced by the lenses 

The multiple-image picture, Fig. 6, made by 
using the corneal lenses of the eye of a beetle. The 
photograph of a portion of the eye itself is shown in 
Fig. 5. 

The apparatus for making multiple-image photo- 
graphs is shown in Fig. 1, and the method of proced- 


ure may be described as follows: 


photographed 


number is small in comparison 


was 
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Prepare a negative of the person whose picture is to 
This negative is way 
except that it should 
From this negative prepare a positive by contact in a 
manner of making a lantern 
(inverted) squarely in 
front of the sub-stage mirror of the microscope. Re- 
Abbe adjust the mirror at 
an angle of 45 upon the 
will 


be made made in the usual 


show very strong contrasts. 
printing frame, in the 


slide Support the positive 
condenser and 
Place 
cornea as 


move the 


degrees microscope 


stage such an insect eye best show 


multiple images, having previously mounted it as flat 
with the down close 
first, 


rack 


as possible cover-glass pressed 
to the slip. At 
small lenses, then 
the object. If 


now come into view 


upon the 
from 
multiple 


focus the instrument 
the objective backward 
right, the 
Open the iris dia 


adjustments are 
images will 
phragm a little larger than it is intended to show in 
the picture, and adjust the sub-stage mirror so as to 


center the small image in each facet of the cornea 
Connect with the camera bellows and place the appa 
window, where no tree 
Stand the 


incli- 


ratus in front of a south-view 


branches throw shadows into the room 


apparatus facing the sun exactly, as any slight 



































Fig. 7—HOW THE LENS OF A BULLOCK’S EYE IS 
MOUNTED FOR PHOTOGRAPHING. 








Fig. 8.—CRYSTALLINE LENS OF A BULLOCK’S EYE 
UNDER A BELL-JAR. 

nation to the right or left affects the lighting of the 
picture unfavorably. The strong sunlight falling upon 
the positive is modified by placing a plate of ground 
front of it. 
front of the frame holding the positive 
ground 


glass just in The groove shown in the 
base just in 
plate, in’ Fig. 1, is for the reception of the 
glass plate All light, not 
making the picture, should be excluded as far as pos- 


extraneous needed for 


The multiple images may now be focused upon 
This must be done 


sible. 
the ground-glass of the camera. 
with great accuracy if good results are obtained. In 
using the high power lenses it should not be forgotten 
that the actinic rays does not exactly 
coincide with the focus of the light rays. Hence after 
obtaining the best possible focus on the ground glass 
with the fine adjustment, the screw should be turned 
as to move the objective an infinitesimal 
distance forward The exposure is 
made in the usual manner for photomicrographs. The 
time of exposure depends mainly upon the strength of 
the light and the degree of magnification of the lenses 
used. The time of exposure is about one minute 
and a helf. 


focus of the 


slightly se 
toward the object. 
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In the development of all plates for multiple-imagé 
pictures it is essential to work for a considerable con- 
trast Ordinary strength developers are quite unsat- 
isfactory for these experiments, as they do not pro- 
duce sufficient The developing 
for this kind of work appears to be hydroquinone 

2>-e-s 
Discovery of the Tomb of Thothmes Iv, 
An American archeologist, Theodore M. Davies, has 


archeological dis 


contrast best agent 


made one of the most interesting 


coveries of recent years in the ruins of ancient Egypt 
Mr. Davies has succeeded in excavating the tomb of 


Pharaohs of the eighteenth dynasty, 


In this tomb was found the chariot in 


one of the 
Thothmes IV 
which Thothmes rode at Thebes. Mr 
present when the actual discovery was made, 
Howard Carter, 


Davies himseif 
was not 
that 
an Egyptian 

Like the 
Thothmes’ tomb consists of a gallery cut in the heart 


fortune being left to Mr 
officer 
tombs in the 


good 
government 
other royal same valley, 
of the mountain 

After 
tance it is interrupted by a deep square well, on one 
paintings. On the 


sloping downward for a considerable dis- 


of the walls of which is a band of 
further side of the well the passage turns back, and 
finally opens into a large chamber, at the extreme end 
of which is a magnificent sarcophagus of granite cov- 
ered with texts from “The Book of the Dead.’ 

On either side are smaller chambers, the floor of 
was found by Mr. Carter to be covered 
beef 


geese, offerings made to the dead 


one of which 


with mummified loins of legs of mutton, and 


ducks and 
Clay seals with the name of the Pharaoh had 


trussed 
king 
been 
fs stated, these seals contain proof that the Egyptians 


attached to the doors of the chambers, and, it 
of between 3,000 and 4,000 years ago had to some ex 


tent anticipated the invention of printing, the raised 


portions of the seals having been smeared with blue 
ink before being pressed on the clay 
As Egyptologists know, there could be little hope 


of finding a mummy in the tomb, since the mummy of 
Thothmes IV 
found in the tomb of 


is already in the Cairo Museum, having 


been Amen-hotep II., to which 


place it had been carried by the priests for the pur- 


pose of concealment, probably at some time in the 


twenty-first dynasty A great many of the objects in 


the tomb of Thothmes were found to be broken, and 


this was explained by a hieroglyphic inscription on 


one of the paintings which adorn the walls of the 


vestibule to the chamber in which the sarcophagus 


was found. This inscription states that the tomb was 


plundered by robbers, but that it had been restored 


as far as possible to its original condition by Hor- 
em-heb, the reigning Pharaoh 
The floor was literally covered with vases, dishes, 


symbols of life, and other objects of blue faience. Un 


fortunately, nearly all of them had been wantonly 


broken, though in some cases the breakage had been re- 
yaired in the time of Hor-em-heb. Equally interesting Is 
a piece of textile fabric into which hieroglyphic char 
acters of different colors have been woven with such 
wonderful skill as to present the appearance of paint- 
ing on linen 

It is, 
which is regarded as the great find 


the Pharaoh's chariot 
The body of it 

The 
mache 


however, of course 


alone is preserved, but in a perfect condition 


frame was first covered with papier 


made from papyrus, and this again with stucco 
and out, into scenes from 
The art 


wooden 
which 
had been earved, both inside 
the battles fought by the Pharaoh in Syria 


is of a very high order, every detail being exquisitely 
finished and the 
portraits taken from captives at Thebes 


is, in fact, one of the finest specimens of art that have 


being clearly 


The chariot 


faces of the Syrians 


come down to us from antiquity Along with the 
chariot was found the leather gauntlet with which 
the king protected his hand and wrist when using 


the bow or reins 
— 2>-e-o ~ 
Next Week’s Special Automobile and Yachting 
Number. 
With the “fitting out” season for yachtsmen at hand, 
and with the country roads drying up after the winter's 
next 


snow, ready for the automobile tourist, week's 


large special number of the Screnriric AMERICAN, de 
voted to automobiles and yachts, comes most opportune- 
ly. The number contains just the kind of information 
yachtsman, the automobilist and the 


found a full 


wanted by the 
public. In its will be description 
of the “Reliance,” 
ship section, and details of her construction; an explan 
York Yacht 


New York 


pages 
together with her sheer plan, mid- 
ation of the new rating rules of the New 
Club; and an 
Yacht Club and its magnificent clubhouse. In the au- 
motor vehicles of all 


illustrated account of the 


tomobile section of the number, 
types for all uses are described An article on auto 
much that is 
a full description and many 


mobiles in warfare tells interesting of 
South African experiences; 
pictures of the gasoline locomobile, the gasoline Co- 
lumbia, the Cadillac, and other American and French 
machines will be found of value. Industrial vehicles 
are represented by motor trucks and an automobile 


log-conveying sled. 
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STAPLE PULLER. 
The accompanying illustration shows a simple form 
of staple puller 


which is capable of drawing straight 


out the longest fence-wire staples and of retaining the 


drawn staples until purposely removed from the de- 
vice. This prevents the loss of staples when drawn 
they 
desired. The tool is 
Haley, of Mexico, Mo 
of a shank, A, provided with 


a handle at one end and a clawhead, EZ, at the other 


out, and since they are not bent out of shape, 


may be conveniently reused, if 


the invention of Mr. George P 


It consists, as illustrated, 


end. The clawhead has a hammer section at one end, 
and is pointed at the 


4 —, opposite or claw end. 





The under’ surface 
of the claw is curv- 
ed, so as to form 
proper leverage for 
out the long- 


est staples in use for 


pulling 


fence wire. A clamp 
B is used in con- 
junction with the 
claw. This consists 
of a U-shaped 
pivoted to the 
shank, and having 
teeth adapted to 
close over the sides 
of the claw. The 
clamp B is connect- 
ed by a rod, to a 
bell crank, C, and is 
normally held out of 
engagement with the 
claw by a spring on 
the gripping end of 
the crank. In oper- 
ation the claw is in- 


piece 














IMPROVED STAPLE PULLER. 


troduced beneath the 
bow-section of the staple, and driven well in by strik- 
claw head. At the 
gripping section of the bell crank, C, 
is carried up close to the handle, bringing the teeth 
each side of the 


ing the hammer section of the 


same time the 
of the crank over and at point of the 
clawhead. The shank is then rocked upon the convex 


surface of the clawhead, and the staple is withdrawn 
The clamp holds the staple upon the clawhead as long 
is parallel with the 


as the grip section of the lever 


handle of the device 
—— oo + 0 oo 
AUTOMATIC TOY. 

A very ingenious mechanical toy has been invented 
by Messrs. R. H. and R. D 
Avenue, South, 
windmill and a quaint 


Adams, of 3126 Fourth 
Minneapolis, Minn 
little 


running up and down a chute, 


It represents an old 
miller who is busily en- 
gaged in trundling a 


wheelbarrow which he uses in unloading the contents 


of the mill tower. Normally, the wheelbarrow remains 
held in this position by a 


suspended in the lower por 


at the top of the chute, being 
cord and counterweight 
tion of the tower. The upper portion of the tower 
serves as a magazine for a number of spherical weights 
prevented from rolling out through 
block 


is at the top 


These weights are 


a hopper on to the chute by a trigger normally 
When the 


of the chute, the counterweight 


ing the hopper. wheelbarrow 


depresses the lever 








AUTOMATIC TOY. 
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which withdraws the trigger and permits a weight to 
roll out on to the wheelbarrow. This weight being 
heavier than the counterweight causes the wheelbar- 
row and the miller to travel down the chute, at the 
bottom of which a trip is encountered, which tilts the 
wheelbarrow sideways and rolls off the load into a 
receptacle. In the meantime the rest of the weights 
in the magazine are prevented, by a stop pin, from 
entering the hopper until the counterweight has been 
drawn to its highest position, when this pin is lifted, 
and the lowest weight is permitted to roll into the 
hopper against the trigger projecting therein, so that 
when the vehicle on being relieved of its load is drawn 
to the top of the chute again, this ball is ready to roll 
out on to it. The operations are thus repeated as long 
as the magazine is supplied with weights. The wind 
wheel shown serves as a governor to prevent the toy 
from operating too rapidly. 


-+-e-o —< 
SAFETY EEEL FOR FOOTWEAR. 

The invention described below has been suggested 
by the increasing use of rubber treads on heels of 
These treads while having many advantages 
over the leather tread possess the serious drawback of 
giving a very treacherous foothold on icy and wet pave- 
ments. In order to overcome this difficulty 
Mr. Henry C. Karpenstein, of 155 Vernon Ave- 


shoes. 
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Women Inveutors, 

In the first year of the United States Patent Office's 
existence, 1790, a woman took out a patent. Up to 
the present time about 3,958 patents have been granted 
to women. Among the early women inventors may be 
mentioned Miss Mary Kies, who in 1809 perfected a 
device for weaving straw and thread. Three years 
later Miss Mary Brush designed a new corset, which 
she thought would preserve the shape of the womanly 
figure. 

Like Miss Brush, many modern women inventors 
confine their inventiveness to the contriving of beauti- 
fying devices. Mrs, Batchelder, for example, has de- 
vised means for the improvement of certain facia} 
features that have been distorted. Among her in- 
ventions may be mentioned an ear straightener which 
remedies imperfectly formed and lopping ears. An- 
other invention for the restoration of facial symmetry 
is a spring attachment for the teeth, which relieves 
their severity and improves the mouth lines. Some 
women inventors, however, have devoted themselves 
to other things besides the perfection of womanly 
beauty. Mrs. Martha J. Coston, although not the first 
has never- 
improvements in her 


inventor of the signal lights of that name, 
important 


theless made some 





nue, Brooklyn, N. Y., has designed a tread 
having an inverted cup-shape which will ad- 
here by suction to the pavement. The method 
of fastening the tread in place is shown in 


the sectional view, Fig. 3. A circular recess 


is cut out of the heel body to receive the 
rubber tread In the center of this recess 
a nut is let into the heel body. This is 
secured to the heel by screws passing 


through an annular flange on the nut. The 
tread is now held in place by the broad head 
of the screw which is tightly screwed into 
the nut as illustrated In order to protect 

















the corners of the heel from injury, 
metal protectors, shown in Fig. 2, are se- 
eured thereto. Fig. 1 shows the position of 


body 


these protectors on the heel and how they protect 
weak corners Aside from insuring safety to the 
wearer by reason of the suction cavity in the rub- 


this arrangement offers still another advan- 
tage, namely, that when one portion of the tread is 
more than the other, it can readily be 
turned on its center to present a less worn surface to 
the side which receives the greatest wear. When the 
tread is completely worn out a new one may be quickly 
retaining screw 
~->+ero 
DIAPHRAGM METER AND EXERCISER. 

Respiration depends chiefly upon the action of the 
diaphragm or the muscular organ intervening between 
the thorax and abdomen The diaphragm descends 
into the abdominal cavity and compresses all the ab- 
dominal organs while the lungs are inhaling, and in 
into the thoracic cavity in the 
Contraction of the diaphragm 
of the muscular walls of the 


ber tread, 


worn down 


applied and secured by the 


expiration it mounts 
form of a conical arch 
is auxiliary to the action 
esophagus by which the cardiac opening of the stomach 
is regularly closed during inspiration. In the case of 
the greater majority of persons the lungs are usually 
inflated to but one-third their capacity and the stom- 
ach and abdominal organs are also agitated but slightly 
during respiration. The results are that the blood is 
digestion and assimilation are 
abdominal or 


not duly oxygenated 
imperfect, congestions of the lungs or 
gans are not duly relieved, and the tone of the nervous 
vulnerability to disorders 


increased as 


system is lowered, so that 


or diseases of various kinds is greatly 
compared with the normal standard 
usefulness of an apparatus 
Wash 


is adapted to 


facts point to the 
John E 

rhis apparatus 
test the strength of the diaphragm and also 


These 
invented by Dr Ruebsam, of 


ington, D. C 


SAFETY HEEL FOR FOOTWEAR. 


husband's invention. Mrs, Cynthia W. Alden is the in- 
ventor of an improved dump cart. Some years ago 
Mrs. Lena Sittig devised a waterproof garment which 
has come to be known as the duckback, The ruled 
slate was devised by Mrs. Louise Dyer, of Yazoo City. 
An important attachment to the sewing machine was 
invented by Miss Helen Blanchard. Miss Philps, of 
Dorchester, Mass., is the inventor of the hand refrig- 
erator and lunch box. Miss Emma D. Mills made an 
improvement on a typewriter for which it was neces- 
sary to construct special tools. She did the special 
construction herself. Mrs. Kate Eubank, of Oakland, 
Cal., has devised a combined trunk and bureau, which 
when closed appears as a Saratoga trunk and when 
open as a handsome dressing case. 

There seems to be one professional woman inventor 
in America, and her name is Miss Montgomery. As 
far back as 1864 she took out a patent on an improved 
Later she secured a patent on an 

A number of other patents have 


locomotive wheel 
improved war vessel 


been issued to her, which have proved remunerative. 


+ ++ a ene 


1,520 locomotives were con- 
Locomotive Works in Phila- 
previous at this 
the number was 1,375, 


During the year 
structed at the Baldwin 
delphia 
plant. For the previous year 
and during the year 1900, the number of engines com- 
was 1,217 In the matter of tonnage the In- 
crease was much greater. Of the number built last 
year, 93 were sent abroad, the greatest number going 
to West Australia. The year’s output was valued at 
$20,000,000 


past 


This overtops all records 


pleted 





so as to avoid the results above 
stated. The apparatus proper is mounted 
upon two vertical standards and may be ad- 
height. It consists 
which a small carriage is 
A blow-tube is secured 
and is provided with 
from 
forward end 
carriage is normally 
a weighted 
over a 
forward end of the track. 
attached to the cord 
In using the ap- 
paratus a person blows through the pipe, and 
the carriage is moved backward a distance 
depending upon the strength of that person’s 
graduating the track in 
same, one can 
from 


to exercise it, 


justed to any desired 
track on 


mounted to travel 


of a 
to one end of the track, 
a piston, the rod of which projects 
the tube and is secured to the 
of the carriage The 
held in its position by 
attached 


pulley at the 


forward 
cord thereto and passing 
Various weights may be 
according to requirements 


diaphragm By 


inches and fractions of the 





determine the progress of the patient 


day to day in developing this organ. 
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RECENTLY PATENTED INVENTIONS. 


Mechanical Devices, 


WOOD-TURNING MACHINE I Db. Bor 
Lock, Pompanoosuc, Vt This invention relates 
to improvements in machines for irning wood 





the purpose lx o provide a machine of 
simple construc by means of which spiral 
moldings or so-called “rope” and “cane formed 
dowels may be rapidly produced 

BUTTON-TURNING MACHINE H. A. Ber 
agnx, Brooklyn, N. Y A machine for turning 
mother-of-pearl! buttons and the Itk is pro 
vided by this invention It operates auto 
matically to pass the button-blanks singly from 
‘ bute to a chuck, then the turning-tool is 
advanced to turn the face of the button-blank | 
while the chuck revolves, after which the tool 
recedes and is sharpened, and finally the 
turned button ts ejected from the cfluck and 
replaced by a button blank 


WABBLE-SAW ‘ Seymour, Defiance, Ohio 


In bringing this device to perfection the in 
ventor has provided a wabble-saw arranged to/ 
counteract the strain of the saw-blades on the 
arbor, to prevent undue vibration of the arbor, 
ind to insure easy running of the saw and the 
formation of a smooth cut 

INTHSTINBCLEANER . Marutyer, New 
York, N. Y The butchering Industry gains an 
improvement in this intestine-cleaner which Is 
very effective in operation, and arranged to 
theroughly and quickly wash and lengthwise 
aplit open the intestines without requiring 
great skill of the operator 

CENTRIFUGAL SEPARATOR R A 
Lucas and ©. Jerrpson, Hilo, Hawall ly 
employing centrifugal action for separating the 


juice, these in 


by 


impurities from sugar-cane 


ventors have produced a machine means of 


which the impurities may be removed much 


more rapidly and economically than is possible 








with settling-tanks usually employed 
FALL-ROPR CARRIER AND OPERATING 
PEVICK THEREFOR A. Lameerr and J. G 
De.aAney, Newark, N. J rhe inventors secure 
in this case, an improvement on fall-ro ear 
riers of cable ways in which the fall-rope ex 
tends at both sides of the carriage In the 
cablewany it ts desirable that the fall-rope have 
support at beth sides of the carriage, and fol 
this purpose a novel arrangement of carriers 
and a button-rope are provided therefor 
GLASBS-BLOWING MACHINI J. Scnims 
Anderson, Ind The main object of this im 
provement in apparatus for use In the manu 
facture of glass, is te connect the table sup 
porting the pressing devices with the one sus 
taining the blowing devices, so the same may 


move in unison, and to provide power mechan 


iam to the tables by power instead of 


by hand 


operate 


Railway Improvements, 


KAILROAL-TH I i Aurrep and I 
CHIPMAN, Saginaw, Mich This tle provides a 
substitute for wooden and all metallic ties now/| 
in use The invention consists in combining 
conerete with metal to produce a tile in such 
manner that the tensile strains on it are 
moastiy borne by the metal, while the compres 
sive strains are taken up by the concrete to 
secure the greatest strength 

RAILROAD CROSS-TIP I W. DouNNELL, 
Springfield, Mass The aim in the present in 


vention is to provide a cross-tle composed 


mainty of leather and atiffened by a metal 


vision of a plate-metal core 


core bar Ry pre 


bar in combination with a composite 


tle is 
for 


resilient pro 


the 


slightly 


made of 


a light 
duced 
tle-body 


atrong 


which, If waste leather 


will be inexpensive 


mi 


MoERSCHER, 


‘Haneous, 
Belvidere N J. 





HARP.—W 


This instrument is similar to and played like 
the chromatic harp The invention embodies 
a string-supporting frame and a co-operative 


therewith of a sounding-board, a 


foot-controlled damper 


arrangement 


sounding-damper, and a 





for regulating the tone effect It is easily 
handied and will produce tone and resonance, 
similar to the plano 

ABDOMINAL SUPPORTER Eva M. Tem 
rue, Portland, Ore In producing this im 
provement the inventor secures a sanitar 
simple, efficient, and easily adjuste bandage 
that can be worn at all times with very little 
discomfort It will not interfere with or 
change the figure, it does not come in contact 


with 
the hips. 
SAFETY-POCKET B. A. 


James, Pvans- 


ville, Ind. Mr. James has invented a wearing 
apparel pocket it consists of a pecullar 
safety-pocket more particularly intended for 
drawers, bot which is adapted for and useful 


n connection with article of clothing in 


any 


which a pocket be needed 
TOBACCO-PIPE.-A. W THORNTON, Mk 


Keesport, Penn, In obtaining this improvement 


may 


In tobacco-pipes the inventor supplies a simple 
} 
and novel means for condensing or separating | 


the mofsture and nicotine from the smoke,| 
thus preventing them from entering the 
smoker's mouth. The smoke will be practi- 


cally cool and clean. 

Nors.—Oopies of any of these patents will be 
furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 


[Business and Personal Wants. 


| READ THIS COLUMN CARE 


body | 


| for lev 


the waist-line, and will not push up over) 


Inquiry No. 4010,- For manufacturers of stove 
urns, also for parties engaged in stamping in sheet 
metal 


Inquiry Ne. 4011.—For machines for digging 
ditehes and trenches 4 feet deep and not more than Is 
inches in width. 

Inquiry No. 4012.—For the manufacturers of the 
Twitchell Acidimeter for determining the acidity of 
wines and grape juice. 





FULLY.—You 
wili tind inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing the information. every case it is neces- 
sary to give the number « 





For makers of rough drop 





Inquiry No 
forgings used 
forceps. 











Sn age ae Inquiry No. 4 


( " ; O14. 
atalogue free. knitting mills, woolen mills, pearl buttons, ete. 


Marine Iron Works. Chicago 


Inquiry Ne. 3986.—For manufacturers of lathes 

for turning rubber, such as fountain pens, etc. Inquiry No. 4015.—For manufacturers of stable 
ings. 

AuTos.—Duryea Power Co., Reading, Pa. 


Inquiry Ne. 3987.—For of 
outfits of all kinds 


pile-driving | and other Books for sale by Munn & Co., 361 Broadway, 


New York. Free on application. 


makers 





For logging engines. J. 8. Mundy, Newark, N. J. 





inquiry No. 398S8,—For makers of small refriger- 
ating machines for use in small dairy 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


March 24, 1903, 


*L. 8." Metal Polish. Indianapolis. Samples free. 
Inquiry No. 3989. For manufacturers of machin 


ery used in a paper box factory. 
Willard, 24 Clarkson 


Coin-operated machines, St., 


Brooklyn. 

Inquiry Ne. 3990, 
leries for gasoline gas 
iron expansion tanks 


For makers of side rod gal 
alcohol torches and gaivanized 


AND EACH BEARING 





Hlowers and exhausters. Exeter Machine Works, 
Exeter, N. H L5ee note at end of list about copies of these patents. | 
Inquiry Neo, 3991.—For manufacturers of spring - 
clasps for valises and sample cases. Accumulator plate connector, G. A. Wash 
Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell 8t., burn 
Aerating or carbonating apparatus, liquid, 


Chagrin Falls, O i J Fletcher 








Inquiry Ne. 399:2.—For biue prints of one horse Air brake system, duplex, W. H. Nightin 7 
power stationary engines gale se eeeeees ar 
Air ship, J terry Ceesce 7 
Sawmill machinery and outfits manufactured by the] Alloys, manufacture of cast iron, G. Grun 
Lane Mfg. Co.. Box 13, Montpelier, Vt. eee steee 72 
: ss . : Amusement way, centrifugal, C. L. Hagen. 7 
Inquiry No. 3993,—For makers of underwear] Animal trap, Harter & Brown 7 
machinery Annealing system, J. Hughes .. 723,2 
PATENT FOR SALE.—A. L. & O.Sovelius’ Twine | 4™™y equipment, R. M. G. Phillips 723,545 
Awning fixture, J. F Kohler 7 lu 
. *rice : a“ s) : ”- 
Holder. Price, $6,000. Hancock, Mich. tack pedaling brake and coaster, R. Abell. 7 
Inquiry No. 3994,.—For makers of graduating ma- | Bag, Jessen & Ross . 7 
chines for graduating hardened steel scales. Baling apparatus, cotton, I L. Dyer ‘ 
Baling press, T. Collier 7 
FOR SALE.—@ h. p. Otto gas engine, the latest type. | Bark extract apparatus for mixing, | ( 
practically new. Colborne Mfg. Chicago. Prindle 4 7 
Bathing machine, H Thom pso 7 
Inquiry Ne. 3095.—For the address of the Eclipse Batteries ‘oom red aement tes Pi lec ‘ 
Flue Brush Mfg. Co. A. Sperry 
Let me sell your patent. I have buyers waiting oe y envelops, manufacture of 
. < , Sperry ‘ . 
Charlies A. Scott, Granite Building, KRocheste N.Y led, ¢ Taurman 
Inquiry Ne. 3996.—For the address of the manu- | Bedstead rail joint, metallic, C. J 


Bedstead side 
wel et al 

drawings and special work done | pooh ive J F. 

promptly The Garvin Machine Co., M9 Varick, cor felt, P. F. 


Spring Streets, New York. Belting, L. H 
Bias cutter, T B 


facturers of the Clayton disinfecting apparatus rail joint, metallic, ¢ 


Automobiles built to Thompson 
Haviland 
Gilmer 


Reardon 








Inquiry No. 3997.—For manufacturers of boats] Bicycle, W Robinson 
of about # feet over all fitted with steam turbines, Bicycle, ¢ E. Pierce 
Manafacturers of p nt articles, dies, stamping aed - ti A wom ] - . « ! 
S 5 are , cushik Jd. 2 ot t 
tools, light machinery. Quadriga Manufacturing Com-| finder t ~ m, pm Se Kortright 
pany, 18 South Canal Street, Chicago Blind Venetian, A I Tumler 
Boat lowering paratus 1 O. Spe t 
Inquiry No. 390S8,-For makers of seamless steel Bodkin ‘ G E Whee  s pai 
tubing of different sizes Boller furnace, steam, J. } Mock 
Crude ol) burners for heating and cooking. Simple, tollers, apparatus for indicating the water 
efficient and cheap. Fully guaranteed. C. F. Jenkins | ,, level in, I Kenaux 
, : Street. Wast ‘ D. ¢ Book racks, sheet metal structure for r 
( WS Harvard reet, ashington, M Weg 
Inquiry No. 3999.—For manufacturers of fiexibie | Book stitching machine, F. Kugler 
steel tubing toot or shoe form, ¢ A. Batchelder 
fottle, closure, E. W Kempter 
The largest manufacturer in the world of merry-¢o Bottle, non-refillable, J A Lahn 


rounds, shooting galleries and hand organs. For prices | Bottle rinsing apparatus, D. Wickham 

















and terms write to C. W. Parker, Abilene, Kan. Bottle, ete stopper, D. ¢ Demarest 
Bottle stopper, H Gramlich..... : 
Inquiry No. 4000.-—For manufacturers of bal Jottle stopper, W. H. Sherman 
loons and parachutes Bottle stopping device, R. Gross..... 
be Bracket, ©. F. Kack 
a Sle 7 0 ‘ Pp J Ss. , 
rhe celebrated “ Hornaby-Akroyd” Patent Safety Oil Brake beams, manufacture of substance for 
Engine is built by the De La Vergne Refrigerating Ma filling hollow, F. Schubert 
chine Company. Foot of Kast 18th Street, New York Brake shoe, L. Streeter 
Branding and heating iron, pneumatic, J 
inquiry Ne. 4001,—For makers of tin foil collaps H. Belg ' 
ible tubes Brick kiln, J i 
The best book for electricians and beginners in e Bric ks, ae praet, W. B. Jaques 
” rool . 7 d “ 
tricity is * Experimental Science,” by Geo. M. Hopkins. | frost AR Hares, BOM 
By mall, Muon & Co., publishers, 41 Broadway, N.Y Brush, T. Brantley aye ie 
Inquiry No. 4002,—For makers of umbrella cov- ares a soap holder, shaving, A. Q 
J < 1 ‘ . o » r shop. . eee 
ers and handles for repat a Brush, traveler's, W Cheney 


Parties wanted to manufacture and market latest im prunes r similar toilet articles, back for, 
i olb 


proved copying press, on royalty basis. Child can exert | py, ket, clam shell “R ; Fr. Atherton 
a pressure of tons. Principle adaptable to presses of | Bucket dumping apparatus, T. E. Anderson 
all kinds. Hi. W. Haff, Chappaqua, N. ¥ Buckle, tug, , if Russell 


Building 


block, J. H. Ptirseh 
suilding, B 


Inquiry No. 4003,—For a machine for paring and combination, L 


coring pinapples Bullding construction, T O'Shea 
Buoyant seat or couch, H. 8. Carley 
Manufacturers wanted to introduce on royalty 4] Burglar alarm, G. W Mills 

metallic strap grip for buckle attachment adapted for | Burglar alarm, electric, 8S. Schwarzschild 
all light straps. Inventor will pay cost of all necessary ee a , Be J Blair. ‘ , ’ 

. tjushing, mrrel, ( Schoenthaler, r 
dies. Address Snaffie, Box 173, New York. Bustle and hip form, ventilated, ( i 

Scott 


Inquiry Neo. 4004,—For makers of water levels 


tutto ole ac ‘ - ‘ t 
ing up machinery or other objects by a column | BUttouhole machine, J. Gutmann 


Buttonhole stitching machine cutting mech 
anism, Dahl & Hill eee 

‘ake beater, E E Ricker.... ° 

Calcining purposes, kiln oc apparatus for, 
bm 








of water 


Wanted 





Revolutionary Documents, Autograph Let 


Prints, Washington 





ters, Journals Portraits, Early Hortot 
- orton 
American Lllustruted Magazines, Karly Patents signed Calipers compasses dividers et com 
by Presidents of the United States Valentine's bined, H \ Brown 
Manuals of the early 40's. Correspondence solicited, | Cleric « ~y il ay 
wep , Camera film 0 ob 
ran ( N tox 775, New . - - 
Address C. A. M.. Box ew York. Can body blank feed mechanism for can 
body making machines, T J. Harben. 7 
' «For makers of drying ma- | ¢, ring , ’ : ; 
chines for use in manufacturing paper. vas — flanging machine, H L. Guen 
18 
Will estimate on General Machine Work or Mfr. Pat Can opener, N Kalischer 
: : Cane and camp stool, combined, J. Halin 
Articles on Royalty. Address Greenfield Steam Engine | ; Ape ( Stein 
Works, Kast Newark, N. J. Car brake, railway, J. E. Bozell 
Car controller, street or railway, G A 


Inquiry No. 4006,.—For a pump for extracting 








mud from the bottom of cisterns, Car H. S. Worthington . 
j Car F Schroeder & Lindholm 
WANTED.— Superinteadent on heavy machinery.| (Car, dump, | A. Delano : 
Shop located in large eastern seaboard city, and has up- | “@": ances i, Woodcock & Hornbrook. . 
. . Car or vehicle propulsion, P. Pfeil 
te facilities, employing 500 h 8. varie: : ; . , 
to-date facilities. empl « and Work varies | Gar roller side be aring, E. W. Summers 
widely Applicant must have broad experience, exe | Car, semi-convertible, G M Brill : 
cutive and mechanical ability and satisfactory refer. | Car step, sliding extension, 8S. Painter... 
ences To the right man permanent employment, and | ©®", ta0k, Rogers & Shotwell ERA ads fg 
Carbonizing apparatus, G. W. Curtiss . 
liberal salary Address in confidence giving age, expe { device for explosive engines 


‘arbureting 
James Brady, Room J, Mth Floor, > Richards 
22 Broadway Carpet fastener, 8S. D 
Carriage attachment, 
Inquiry No. 4007,—For machinery for extracting | C#8h register, O. F 
turpentine from refuse of yellow pine saw mills, such | Cement and artificial 
as sawdust, slabs, etc C. Schulz 


and salary 


N.Y 


rience 

Costenbader........ 
baby, H. Huston.... 
Mayer Be accents 
stone composition, A 











Cement, composition for acid proof, H 
AN INTERNATIONAL EXHIBITION of machinery and Gallinowsky teens 
implements for Dairy Industries is to be held at Pa- Cementitious products or artificial st 
- making, W. E. Jaques cocce 
lermo, in the city of Buenos Aires, Argentine Republic, | Chain link, G. Wilke Eo 
from the 15th to the Mid of September, 1904, under the | Chair, A. N. Hornung, Jr.. 
‘ 


Swallow 


‘hurn, F ; 
machine, J. C 


Amert- 
Clapboard 


their 


the Argentine Rural Society 


invited to concur with 


management of 
manufacturers 


Killam....... 





= “ = Clay mixer and carrier, J. J. Sullivan 
exhiblis. For further information and programmes Clipper, hair, G. H. Coates a 
please address R. A. de Toled Clock, universal, A Roser sch 








Argentine Consul General Clothes or mop wringer, A. 8. Lenna 
Hoffman 





oP ae > os — Clutch, engraver's, . 4 
1m Produce Exchange, N.Y. | Giyteh, friction, MeLennan & Wandless 
Inquiry No, 4008,—For manufacturers of huild-| Clutch mechanism, G. A. Ensign........ 
ing stone dressing machinery. Cee eee, Te BD, Masten ccccccccccscess 
: Coke eaamee, double, F. W. ©. Schniewinc 
Inquiry No. 4009.—For skimming pans for cream | Collapsible box, W. Van Horn ....- 
separators. > J. M. Belermeister.. 


. 4013. 
in the polishing and plating of dental 


4.—For makers of machinery for | 


¢®™ Send for new and complete catalogue of Scientific | 


THAT DATE.| 


| Derrick, ¢ 



















| Fire 


Gas generator, ace 








Grinding 


Guns, 


Hame 
Hammer, 
Harmonica 
| Harvester 


Hatchway 


Hinge, seat, 
Hoist, G. C 
Hook, D. T. 

Hoople, C. M. Wales 





Combination heater, Mansfield & 
Commutators for dynamos or 


vice for filing, J. B - aemreeee 5 
Compasses, E. M. Ostlun¢ ‘ 





Concrete flume machine, rotgry, C 
Condenser, Snyder & Conriolly dietaiae 
Conveyer for transporting sand, gravel, 
et belt, J. & W ritus ° es 
Conveye passenger, D A Casalonga 5 
Copper ores and ores of copper and nickel, 
treating, Saint Seine 


rhofehrn & De 
P. Tolman 








Cord or rope coupling, J os 

Corkscrew and cork holder, G. H. Brinton.. 

Corn shocker, J. M. Shively 

Corset fastening, E. 8. Bowker ° 

Cotton chopper and cultivator, C. E. Pe- 
lan 

tton chopper and cultivator, J. N. Me 

Ada 

Coupling See Car coupling 

Crate, demijobn, J Clifford 

Cr centrifugal, O Anderson 

Cr L. H Weston oe 

( codes, cipher key for, H 

Cr gz, G. E. Stadtegger 

Cr ( A. Foster 

Cultivator, J. R. Graves 

Cultivator, ¢ L. Swanson 

Current motor, alternating, A. W. Schramm 

Curtain fixture, Kraut & Fischer 

Curtain support, storm, { M Abbott 

Cutter bar Ww H. Marse 

Cutter bar aligning device J. I Patterson 

Damper ( yunbar 

Decoration, transparent, ¢ Hl. Heartfield 

Dental cabinet dD \ tvans 

Dental wn holder, J V. Place 

Dental flask J Toor eee ° 

Ih 1 mandrel, J Harris . ° 

Dentists’ spreading screw elevator, H. T 
(OES RR See ha ae 

Derrick I Pr ATSNCEAU ....cceees 





Desk, knockdown J EEORMMCS ccccccce 
| Desk, s« l, R. G. Litsey 

Diaper, I BOER ncnetnesecesescces 
Die, E. B toth 

Discount card, C. J. Huber 


lock “Butler. . 


Ss, me 


and pull, sliding, A. J 
ans for closing double 


Door 
D 















I W Adams 

machine, F. A. Toups 
Drawing board and T-square, E. Ellison 
Drawing frame, L. J. Wrigley 

R. A. Perry 

apparatus, J. Radeliffe 
truck mechanism, W Fetzer 
zg jar, | H. Norris 





portable, H 


brown sulfur, H 
apparatus for, J. A. Willard 
ippliance, T ). Thompson 


Nicholson 


onductor, J. D 
furnace, ¢ S. Bradley 
‘ awitch, ¢ WwW ers 





I 
battery, T \ 








! 
le« ‘ stora Edison 
lee tic cells, operating, E. A. Le Sueur 
lke door E. MeClure 723,707, 
mbalmer’s table, T. B. Hennessy ‘ 
ope or other optical instrument, R 
Wappler . 
boiler, straw burning traction, C 
Chambers 
controlling apparatus, R. J. Sheehy 
eylinder lubricator, Luhr & Andre 
es, igniter operating mechanism for ex 
alive I ( Menges 
Exercising apparatus, A Thornley 
Expanding and upsetting tool, I D. Love 
kin 
Explosives, celluloid or the Uke, manufact 
| ure of, Robertson & Rintou . 
Eye ipparatus for treating the, H I 
Garey 
Facing block, Rellly & turks 
Fare register W. Fowler 
Feed mechanism, I. K. MacKenzie ° 
Feed water regulator, automatic, J. H 
Rosenthal 
Feed water regulator, automatic, Casey & 


Stendebach 


Feed water regulator, automatic, H. Cook 
|} Fence machine wire W. T. Gaines 
Fence post Vv. S. Barker 
Fence post, 8. I Eason 

do spout, W. H. Otis 





lrocarbon, G w 
water, J. W 
water, D. J 


Stewart 











hydrant, ¢ ne . 
,| Flagstaff? cap and truck, combined, A A 
| Brome] ....wcccccsccccvcccsesccccoce 
Flask See Dental flask 
Flue cutter, T. W. Hinde ......-seeeees 
Fluid pressure brake, M. W. Hibbard...... 
Flute, A. Krantz cececece 
Foot ball, W S. Jacobs 
Foot pad, W. J. Conway 
Fruit jar, G. H. Ricke 
Fruit picker, D. C. Eberhart 
Fuel, artificial, H. M. Van Etten 
Fumigator, G }. Brown 
Furnace Field Lynn 
Furnace, Straight & Stone . 
Furnace grate, C. P. & G. P. Roberts .... 
Fuse splitter and cap crimper, J. Fisehler 
| Galvanic battery, reversible, T. A. Edison 
Game, ¢ W Fuller 
Garbage vault or receptacle, BE. L. Schiefer 
Garment supporter, A. H. Cohn ° 


jarment supporter, H A. Hoopes 

Gas burner, incandescent, A. Grossmann 

Gas furnace, E Clowet oe 

Gas furnace, recuperative, L. ¢ Hamilink.. 

Gas generator, acetylene, A. Schweitzer 
tylene, G. W. MackKe ie, 





generator and lighting buoy, combined 
acetylene, J. J uyten 
lighter, A. P. Storrs 


reversing valve, O. N. Rauschenberg 
valve, Moore & Ir 


vin ...-. cove O 
apparatus for indicating the thermal 
, 7 





per GC, W. FB. Geeekd .cccevcccescens 
F. M. Dann 
or shade holder, 





R. Wilkens 
elub, I B. Felton 
F. Knight 



















ing, BE. & F. ¢ 
Sterne 

Edwards os ee 
& « T. Hixson.. 


S. Newton 
roughening, 





smoothing, and pol 





ishing machine, R. Ochschim........... 
Gun, autematic machine, T. Bergmann 
Gun carria Meigs & Stout rcvensesece 
Gun carria for portable guns, Krone & 
Behnke . ° 
Gun, magazine bolt, 8. N. McClean 
Gun sight, J. Smith 


Guns, mechanism for feeding cartridges into 


K North 
iting device 


machine, 





ete., 8 for, J. B. de 
Mesquita 

fastener, J. 
vibrating, H , 
shell, mouth, M 
and shocker, 
Lamb 


Parmelee 





corn, Highleyman 








Harvester binder bundle carrier and shock 
former, L. T. Dery . 

Harvester, traveling, W. C. Matteson 

Hat pin, H Nickett 


doors, means for operating, W 
R. Wilcox 


Hay press, band, J. M. Hall.... 
Head rest, J. D. Smock 
Heating material, BE. G 
Heel, «de H 





achable, M 
t, L. D. Petre . 
Hunter . 
Goodman 








(Continued on page 249) 








action or 
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won or METAL B Hose coupling, P. Whiting ........- eeees 728,767 


| Hot air furnace, W. C. Reynolds sevecees 723,308 
Worker's 


Ice harvesting machine, J. B. Hause .... 723,774 
Ice machine, regealed, C. P. Minning .... ta 702 
Without Steam Power should 
ase our Foot and Hand Power 









































Igniter, G. H. Lotepike .....-.ceeeeeeeses 23,472 
Indicator, See Station indicator, 
Indicator for furnaces, etc., A. E. Powell. 


' Dueper-Hampden Sold 
Gold Watch Cases 





Machinery. Send for Catalogues ae soa a P. WOO .ccccccccssecsesess 
nhaler, . Greimer ..... ese eeeeaceseees 

——— ache Inhaler, A. K. Schulte ......+-+esseeeeeees : are not only handsomer and more dur- 
Injector, steam, F. Sticker «....-++eeeee+++ 

SENECA PALLS MFG. CO. Insect exterminator, H. H. Boring +...-... able, but stronger and better than any 


695 Water St., Scmeca rec Falls, N. Y. alloy or combination of metals can be. 


Insulators, machine for ee 
T. C. Duttield . 
Internally fired engine, E. ‘Thomson.7 < 
MACHINE SHOP OUTFITS ironing board, H. J. Hinderliter ..... a= 
wo Jar closure, W. E. Brown .......- SLA 
a et SUPPLIES | Jars, bottles, ete., stopper for, C. Jovignot 7 
1% , Jars, means for closing air tight, A. F. Wil- 
ee 723,508 
Kiln, furnace, etc., J. Roberts 723,310 
Kneading and mixing machine, EB. F. P 


glass, 





These are 
the 
Trade Marks 























Wieda eer occcess 568 re i ae 
nae seo of Quail Knife cleaning means, C. Heywood , aseyal 723 Wearers of the Dr. Deimel Under- 
8 a Guarantee 0 Q amp — € te. , packing ae ne aes map -~ / garments do not worry about ne er 
_ 2,000,000 Lamp, carriage, E. M. Rosenbluth .2..227: changeable weather. They are Yo 
Sold in 12 Years Lamp, colored signal, J. J. Sill steers heen 6 fi abl d 
Lamp, electric headlight, H. P. Wellman.. always comfortable an well pro- 
EVERY REEL WARRANTED Lamp, hanging, ¢ M. Pitel tected. 
ial Lamps, Edison screw switch holder for in 
; Booklets mailed free candescent, O. Zielinski .. ; : The Garments or Booklet telling about them 
The Andrew B. Hendryx Co. Lapping — a te ae sosae 2 e 72 at Leading Dealers Everywhere are ae in our fac param, Be. = oe 
een e athe, engine, J. . Mo “a et al. t tork t wor e ma the 
New Haven, Conn, U.S. A Leveling staff, K. Hein ........... The Deimel Linen Mesh Co., onal eech, beth ae me A and om on 
= n Lever jack, W. Trewhella ° rea - 
THE MIETZ & WEISS KEROSENE Lifting device, article, F jeumann.... 491 B dway, New York. guarantee them. 
Sizes from Liquid fuel furnace, A. Wenge GER cccccs ar jewels, 
1 to 60 H. P. and GAS ENGINE | Lock, ©. W. Marr ....... ; ae 
Send fk burns KEROSE NE heaper apd) Lock and latch, combined, J. Fish .....- or Men, 
| care ame ae Se oF wre ’ | Loom, pile fabric, A. Turkington .. - 
a Mail ‘bundling device, G. W. Hagan .. se Th * Smallest, daintiont 
Malti F. B. Glesler........ : ° e 400 Women's watch. 
Massage Schillberg ......+-+++ 7 as LS 


Send for free book “Guide to Watch Buyers.” 
Dueber-Hampden og Aes Works 
56 South Street, Canton, Ohio 


Match box, W. T. Wilson....... ; ens 

Measuring and conveying coal, etc., appar 
atus for, B. Leslie ° o2 . 

Measuring device, shoemaker’s, J. T. Brad 
ley 

















Measuring. electrical resistance, apgecanes 










- : ut pes : Ee or, R. W. Conant .. : 
~ s io _ Pan-American Meat holder, Shearer & Frank ee 
518 tien. 1901 : » arles ( xposition, 1 
- position, 1901, Geld Medal, ¢ Rxposits Mechanical movement, F. L. & H. J. Bber- 
hardt .. o99009 
ou R FUEL Medicated substances, holder for, H. Sachs 





Melting furnace, H. Daniele ..scsccess 
Metallurgical and chemical furnace, ©. A. 
Doremus ase0 . 
Metals from ores, extracting, S. Trivick 
Milk aerator, A. J. Hood ...... . 
Milk powder, producing, H. V. Dunham 
Mines, apparatus for changing winding 
ropes in, A. Beien 
Molding machine, founder's, J. Reid, Jr 
Molding machine, sand, F. W. Hudson 
Money saving box or purse, G. Smith 
Moth trap, R. F. Dull . 
Mowing machine cutting device, J. W 
ARMSTRONG’S No. 0 THREADING MACHINE... Tatimer 
owing machine ‘windrowing attachment, J 
Can be attached to bench or post. F. Steward 7 
Desiened for threading the  Wusie box stop mechanism, G A. Brach 





LIN 





he Light Running YOST is easy to operate, 
Its Beautiful Work is easy to read. 
Our Unusual Catalogue is easy to understand, 


Why not send for the UNUSUAL CATALOGUE 
and learn of the BEAUTIFUL WORK done by 
the LIGHT RUNNING YOST? Sent free. 


YOST WRITING MACHINE CO., 246 B’way, New York. 














©, Box 1ll4a, Kansas City, Mo. 








700 

smaller sizes of pipe, tron or hausen = 
41 brass, also bolts. Has two speeds, Music al instrument, automatic mechanical, 
os one tor pipe 4 to 1 inch; the A Brachhs . 
1S other for pipe 144 to 2 inches, ; racnhausen cores 





inclusive ses the regular Natl, J. W Estes 
Armstrong adjustable dies. Oth- | Net, landing, G Paley 
er attractive features. Send for Nippers, W. J. Bayrer 
partic ulars. The Armstrong Nut, Duryea & White 

fe. Co., 189 Centre Street, Nut lock, Kissinger & Coll 
New York Bridgeport, Conn. Nut lock, W. Stinson 


Nut lock, ¢ L. Durboraw ANDS DIRTY 2 ? 


Oil cakes, apparatus for packing, ‘. WwW ’ GreeSolvent instantly ‘ok Me and removes 


BARKER MOTORS 
ito 6H. P., $80 to $220 


Have more good points, fewer 
rts and require less atten- 
fon in operation than eny 

























rrenc machine grease, paint and ink. jles ahead of 
0s I N DUCTION Ores, concentr ating H. F. Campbell. 723,362, ap. Harmwnless. Antiseptic Frve prepaid, other. 
n6 ~ ~~ Oven, baker's Bosemer 1 5c. and Show. stam ps. mple free to dealers. Launches, Valves, Specialties. 
cn) COll S for exveri- Oven, baker's J M. Fischer respondence solicited 
"77 “ pe Overweight register, J. Roller . THE UTILITY €0.. 233 Greenwich Si. New York. C. x » Garter, Norwalk, ct. 
100 ments in X rays and | Packing and transportation carrier, trunk, 
S or the like, G. W Peck ° -————— 
13 other electrical work. Packing device for drill rods, ete., B. Sel 
idge “~ 
440 oP Catalogue Free. Damian piston rod, G P. Kiine : wt 
beh E. S. RITCHIE & SONS Broox.ine, Mase | Pid... See Foot pad wien NEXT WEEK 











POTTER'S “SPRING” BRAKE BLOCKS, | Padlock, case. J. Roche 
Adapts the whole length of shoe to wheel Pane ie hi ~ ; ii. Oats 
under all circumstances Does not squeak, aper mac rine suction box, airbanks 

> rattle, jump, or freeze up. Will hold rubber Pape r pail, BE. B wreoten 

wear shoes without bolts or screws, Special Paper slitting machine » 8 Fales 
Concave Shoes for Rubber Tire. lergan Paper stock engine knife spacer, Van . 





THE FIRST PUBLICATION 


or THE 





























Potter, Fishkill-on-Hudson, N, Y., vin & Saecker ‘ p 99 
Passe partout frame, F. EB Maine D f d ‘ ELIA NC 
77) We manufacture gears Pen, fountain, Perks & Thacker Pians of the Cup e en er 
snd bodies suitable for Penholder, J. Knox .. scececeses 
purposes. We also) Pencil holder, H. H. Weaver ....ssee+es WILL BE FOUND IN THR 
ag engl: Penmanship chart, W. Thomson 
Petroleum and petroleum distillates, puri 
fying and desulfurizing crude, Colin & SPECIAL AUTOMOBI LE 
Amend 
. - Piano, B. K. Kortk 
P EUSTADT- Piano or similar instrument, 8. W. Clark and 
ERRY CO., Piano player’s key striker, O. F. Hints HTING NUMBER 
S. 18th 8t., | Pickles, making, W. A. Loder 
Sr. Lours, Mo, Picture frame, R. Benziger .......- 
Cas. T. Howr & Co., 51 Hud St., New York, Export Agents. Picture frame, adjustable, C. H. Strauss or THE 
| Pin shafts with heads of glass, machine 
IT SIMPLIFIES DIFFICULT WORK | ,,, fr, Droviding, ey” jungbecker ° eg? e 
There are many uni ue features in ripe eaner, J. Simeoek -sseeeeees c1ernr,y 1 1C mm erican 
~~ Hand ane owe I Five Pipe a ge I Zo Wendtack’ 
It sey yp ae ble ¢ aulek Pit scrap, apparatus for handling, F. TO BE ISSUED 
Opening and Closing Die Head with Parks : stsaeseereeese 
. enient cam” movement. Five Planter, potato, F. 8. MeWhorter NEXT WEEK APRIL 11 NEXT WEEK 








Plow, H D. Terrell cecccece 
Pneumatic dispatch receptacle, Bb. ©. Gipe 
Pole and shaft, G. A. Schenck 
Pole or shaft, J. G. Lovejoy 
Poultry fountain, S. E. Cogswell 


lasers, set by graduation to any size 
nee ‘de “4. Can be released from Thread- 
ing while in motion, opened to permit 
pipe beine cut and closed instantly 
and positively. Send for Catalogue. 
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79 THE ie RRE l es A nUy AC- Telode. Obi Power shears, combined split and bar cut 

ve & ’ » Curt St., edo, o I ; ; . 

a = % Pes = mupee eeatntien T. McKaig 1 Launching of the ‘‘ Shamrock III.” 
~ E | Press after-preserving device, F. Wally 

801 od . , 

oe Pressure gage, ( J. Manning . The New Measurement ule »N 

0 THERMO-CALL Printing device, automatic roll paper, G A eure ts Rule of the New 


H. Dworzek York Yacht Club, with diagrams. 
to y Printing machine color, G. Schneider 7 4 : 

ty Printing merchants’ advertising cards on |, _, ; ; A Brief History of the ‘‘America’’ Cup 
: wk, : Races, with Models of all the 


Yachts engaged. 





BUTTON 





wrapping paper, devie 
Printing press cutting and punching mec 
' anism, G. H. Pierce 
lar rmanent, t Printing press feed controlling attachment, 
American Thermo-Call Co., i M.. caavess evibascsasenet 





A description of the Home of the New 





Boston, Mea. Projectile, N. Densler _—_ ¢ - " . 
jevices of all kinds | Propelling mechanism, boat, J. M. Story York Yacht Club richly illustrated. 
on —————— | Pruning shears, J. H. Wiles we tdal 





66 ast” Li ht ae aoe i Sees sone The Largest Three Masted Racing 
e es ig Pump, W. A. Kerfoot nhteie Schooner Yacht. 
Pump, 8. B. Leidy ase 
rome for raising liquids by compres 
‘. Simon 





is a portable -— c a powe r light cost- 
ing only 2 cts. pe fakes and burns 
ras er cheerthe n electricity or 


Some Recently Purchased Steam 
Yachts for American Millionaires. 














° se 43, 
6x4 a temo and cheaper than kerosene. No Pome, relief valve attachment for oll well, 
08 No Gre No Odor. Over 100 styles. BE. R. Graham - : ey 
147 Lighted instantly with a match. Every | Pumping apparatus, D. W Designs and Descriptions of the latest 
— lamp warranted, Agents Wanted Everywhere Pumping engine, E. Hil types of Aidkeeasiiied 
7 Punching machine, W. H J £ j . 
719 THE “BEST” LIGHT CO. ‘hing machine, W. ' 
urse locket, 8S. K. Grover Standard Machines for American 






P 
87 €, Sih Street, CANTON, OHIO Puzzle, L. A. Svenson 


Rail bonding tool, S. H areas 
“ CUSHMAN” / 





Roads. 
Rail joint, J. C. W. Bischo 

tail joint, G. L. Matheney 

Rail joint nut lock, F. Chambordon 
tail support, W. E. Jaques 


Many points of interest to all users 
of automobiles and intending pur- 





i CHUCKS | Rann Sceecchangeshia taracet, “th. i chasers thereof. 
vs a | Hallway’ rait fish plate Joint, We i THIRTY-TWO PAGES AND A HANDSOME COVER IN COLORS 


Send for Catalogue. Railway rail joint, D. R. Page .... 
Railway switch, electric, G w. 
THE CUSHMAN CHUCK CO., Railway tie, R. A Huron : P 
— Railway wagon coupling, C. Gebers...... 
189 Allyn St., Hartford, Conn. Railways, means for operating the points 
. = > of ove erhe ad wires on electric, H. & C. 
me | Ee oe £2) OD) Ww ollins . NEEL ORE DR RRO E'S 


TRUST DG PH Railway ‘oan anchor, w. ‘Hammann 
REAL ESTATE TR BLOG ILA.,PA Reaping and mowing machine, P. W. a7 


Rie EALED ICE MACHINES (iia sci sai 


(Continued on page 250) 


PRICE TEN CENTS 





Order in advance from your newsdealer or send to 


MUNN & CO., Publishers. 361 Broadway, New York 
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CRAMER | 


Crown 
Plates are 
t apid 


my 


more 
than 
other plate in 
the market 
Vith this 
plate clear 
quick 
printing 
Neva 


can be 


tives 


secured 
eal 


These plates 
ire 
especially 
adapted for 


rourists 





using 
LY 3 y Hand 

\s = 1 } Cameras 
M af ; 


“6. CRAMER DRY PLATE CO. 


ST. LOVIS, MO, 


Offices in 
New York: 32 East 10th Street 
Chicago: 1211 Masonic Temple 
San Francisco: 819 Market Street 


The Humphrey Crescent No. 8 


Instantaneous Water Heater will 








Factory heat a tubful of water for your 
bath while you undress—at a cost 
Price of about ore cent for gas; always 
ready—day or night Hot water 
only starts the moment the match is 


agenee Height Winches. Made 
oO 








K BE. H. Arend 

ite Ss. S. Wales 

Kh eatera, automatic release de 
view fo I Freemat 

King buttons ete., interchangeable top 
for initial or insignia, GG. G Ackerman 

Rotar utter Ettinger 

Rotar engine, A vp Anderson 


Rot y engine, KK. W Coowy 







Rotary engine, H I Dunn 
Rotary ngin reversible, G as Lind 
totary motor, F. ¢ Watson 
engine, T Bayley 
ete., stopping mechanism 
ntley 
rub rolls, H. W Tutth 
seamless, J. Pfeiffer 
Saddle and driving box, spring, BE. N. Slocum 
Ma fe Ww Mehenna 
Saw clamp or vise, ¢ Rn. Walter 
Sawmill set works, 7 Ss. Wilkin 
Sawing lumber, J. ¢ Killam 
Seale, computing, ft J Englen 
geraper, road, J. D. Oleott 
w cutting machine, self adjusting, T 


Murray 
Serew driver or 
Beal, ve 
Sealing and applying 

machine for, W 


kindred tool, P. H. Garrity 
I. Cooke 
stamps to 


Rowell, Jr 


anel, 


Seam trimmer, back, ( B. Corwin 

Reeder onion, I McCollister 

Self siting table, M. V. Hammack 

Ne machine, BE. Ug 

Me machine attachment holder, Jocken 





Kotzloveky 


Sewing machine bobbin controlling mechan 


ism, A. Steward 
Sewing machine hem folder, A Laubacher 
Sewing machine loop taker, Dial & Dimond 
Shade cutter, window, L. ¢ Thompson 


Shade fixture, window, T. J. Spencer 
Shade roller holder, adjustabk 1 
Shades and rollers, machine for 


the width of window, J. A 
Shaker or mixer, |} » Williams 
Shaving glass, W B. May 


Sheet metal cutting and shaping machine 
G ‘ t 

Shell, shrapnel, A. Hi. Emery 

Shingle carrier, A 0 tartlett 

Shingle guide, A Sivertson 

hrapnel, shells, ete., smoke generator for 
| ‘ V. Schou 

Side board rod fastening, 8. 8. Bolton 
Sign, electric display, Sheridan & Behrendt 
Sigh, moving, advertising, T *. Thompson 
Signaling device leetrie, Ww Fraser 
Skirt supporter \ J. King 

Slate ‘ Bb Tompkins 

Smoke consuming furnace, BE. W. Berry 


$20 beautifully nickeled copper. | Smok: fumes .° meses couus 
Manufacturers’ price only #20, | condensing, W. B. Jacksor 
; with nickel-plated | Smoothing | » heat ee we lig an ‘i 7 
shelf and bracket. | pt repo. ¥ i i ee oe 
nipped anywhere | solic o ton stand Te te > 
foe ® days’ trial. | soidering machi +o & > 
Other Heaters #1) Sol rough rounding and channellng ma 
to $45, r either nis ae 
as gasoline. | . ' . 
FD in use } Speed mechanism reversible and variable 
' Write to-day for | J. Banwell 
i our beautiful book Spik D. Servis ; 
he Luxury of a | Spool stop motion device 5B. Underwood 





Bah "—FREE 
Dept. A, Klamazoo, Mich 


Humphrey Mtg. & Pitg. Co., 


A limited number of 

le-tre Runabouts 
and Stanhupes made 
up of standard parts 
supplied by mann- 
facturers whose rep- 
utation is unques- 
offerei at 
greatly reduced 
prices t© elose an 
estate. 


D. W. SOWERS, 
Buffalo, N. Y. 





To Owners of Gasoline Engines, 
Automebiies, Launches, Etc. 


“Auto-Sparker 





Motsinger Device Mfg. Co., 
l4 Main &t., Pendleton, Ind, 


(Giasoline Motors 


Por AUTOMOBILES 
and LAUNCHES 


Can make prompt delivery Cata- 


logue on application 
LACKAWANNA MOTOR COMPANY 
1448 po 1482 Niagara St 
Borraio, N.Y 


t?” its triangular shape prevents 
entangling and gives three times 
the capacity of any other Clip for 
attaching papers together 


Beat & Cheapest. All Stationers. 
CLIPPER MFG. CO., 
New York, 
U.S. A. 


rmation write to us 








PRASS OR BTERI 


Por free samples and inf 


ELECTRICAL APPARATUS 
sented by Conventional Diagrams in Drawings.—Fifty 
diagrams showing the usual method of illustrating elece 
me a! apparatus in drawings, A labor saving paper, 
ained in SUPPPEMENT 1106, Price 10 cents. 
For sale by Munn & Co. and all newsdealers. 


IT'S A HOUSBAOLD NECESSITY 


— health of the family depends 
u ’ me purity of the drinking 
upply All germs are easily 
6 ol iminates by the simple use of a 


BERKEFELD FILTER 

the water passing throueh Intuserial 

Earth which retains all germs and every 

atom of solid matter, (fre culars free. 
BERKEFELD FILTER ©O., 

4 Cedar Street, 


REPRE- 









MILLS FOR ALL MATERIALS. 


OUR BUSINESS |S TO MAKE 
MACHINERY FOR GRINDING 
RAIN, CRUSHING ROCKS AND 
© ALL HARD 5U8 
HANDLE ALL 
» OF MATERIALS FROM COT- 
. TON SEED TO ROOTS AND HERGS 
BY AN re aT ye Me 


| 


oat Aen OR GRIND! 
MACHINE ME 
US AND YOU WILL 


wad SET THE BEST 

pal WITH 7 ees MONEY. 
WONT 

20), 20))\ae. mone 
MUNCY, Pa 





E 


HAND 
SPROUT 


WAT 





| Speon holder, H. Powles, Sr 

| Spraying mting or coloring fluids, appar 
atus for, ¢ J Wittig 

Stairway or elevator, moving spiral, L. G 
Souder 

Station indicator, EB. G chwarz 

Steam colla, et detach abl leg for, G. W 


De Staebler 


Steam generator I Thomine 
Vv. E 





Steam pressure ng ine V E J Vavasour 
Steam trap, J. T. Lindstrom 
Steel, manufacture of, H. G. C. Thofehrn 
Steel, producing, P. Byermanna 
Stick adapted for self defense, W. Freh 
Still, ¢ H McCormick 
| Sto king, L. ¢ Calkins 
Stopper See Bottle stopper 
- | Storage battery, EB. A. Sperry 723 
| Storage battery, J. B. Bntz 
| Stove, oil, O Thacher 


Talmage 
testing device, J. Maitland 


Straw conveyer, H. J 
Strength 


Sulfuric anhydrid, apparatus for making, W 
erguson 

Sulfuric anhydrid, making, W. ¢ Ferguson 

Supporter Van Duyn 


Supporting and locking device J B. John 

son 

Switchboard, sectional electrical, T. W. Jar 
dine 

Syringe, hypodermic I 8. Dickinson 

Tea leaf holder, Lawson & McLaren 





Teaching telegraphy, educational device for, 

Newman & ung 
Telegraph key, W. E 
Telephone 
Telepho 


Duncan 
attachment, J. P. Reidinger 
adjustable support } 


receiver 





holder Ss. Ko 
support, D. W 
gister, G A. Long 
apparatus, ( G turke 
regulating apparatus, 


Tele nigstein 
Tel Shiek 
Tele 
Tele 
Te ~~ rature 

wers 
Tende r and tank loc 
Therapeutic bianket, 

2 Williams 


motive, K. Golsdorf 
electric thermal, W 


Thermometer case, A Ashenberger 

rhill coupling \ il Worrest 

Thread cutter and tler I. B. Underwood 
Threshing machine J 


B. MeCutcheon 





Tire armor, pneumatic H. Parsons 
Tire -fastener, G. I Rumrill 
Tire, vehicle W Clapp 





| Tobacco amoking pipe | Holland 
+ ompound, L. Vick 
\7 older, D. EB. Norris 

Toy i Metzger 
| 'Toy, A. Strenitz 
| Toy A. L. Stone 

Tey gun, M Anthony 

Toy gun, EB. Hazlehurst 

Transit, L. H. Abbes 

Transom lifter, O. N. Baton 
Transom lifter ul Osborne 
Trolley, Bryant & McGaw 
Trolley reverser, F. H. Burnham 
Trolley wheel, N. T. Hazen 

Pre vuusers, A. G. Larkin 


New Vork, | 


er 
= 





skirt hanger, F. H. Cowles 
er and bolster frame, car, G. G 
: Ec. W Summers 
ruck, railway, Wolff & Lipschutz 
Tube expander, I Lamplough 
Tug, thill, W A. Crist 
Tunnel construction, J. W. Reno 
ype holder H. 8S. Folger 
Type writing machine, J. D. White 
Valve, KE. Deruntz 
Valve and brake system, check, P. Whiting 
Valy eylinder, P. Whiting 


Valve. dry pipe, C. B 
Valve for hot 


Garrett 
water systems, check, J. J 


Lawler 

Valve for tank cars, etec., discharge, C. O 
Rowley . 

Valve, supply, EB. A. Marsh 

Valv threttle, K. Rushton , 

Valve, water cooled, C. P. Byrnes 

Vapor burner reservoir, W Mitchell 

Vaults, internal mold for burial, T. R. Milli 
aon 

Vehicle power transmitting mechaniam, 
motor, R. Symmonds, Jr 7 

Vehicle running gear, E. L. Farris 

Vehicle top, J. H Spr 12 

Vending machine, W Webber 

Vending machine coin drawer, C. L. Hurd 

Voting machine, J. Boma 

Wagon body, J r Johnaon 


Walls, wind box for bridge, EB. J. Gordon 


Washing machine, M. i Stoddard 
Washing machine, ( P. Lancaster 
Washing machine, A A. Casler 
Water closet, H. O. Krakow 


(Continued on page 21) 
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envelopes, 

















































725,286 


1,400 
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‘GAS ENGINE 





Life Insurance 
Free from All 
Speculative 
Features. 


There are some 


Eye Openers 


in Accident Insurance Policies 


Just placed on the market by 


The 
Travelers Insurance 


Company Company 


Hartford .Conn. 
S.C. DUNHAM, 


President. 


They are something new, and there is 


nothing now offered that can touch them in 
BENEFITS, in 


LIBERALITY, in INCRE 


SIMPLICITY 


ASED 
And the old security grown larger, 
that THE TRAVELERS’ 


the most widely popular among solid busi- 


same 


makes contracts 


Accident Insurance 

n 

Oldest, Largest 
and Strongest 


ness and professional men, is behind them. 


Agents in everytown Write us for details 

















F. BARNE 
ELEVEN- INCH SCREW 
CUTTING LATHE 


For foot or 


B. 





seszeee 
a ¢ TUBULAR 
; LAMP. 


T is the only perfect one. 
T 









power as 


will not blow or jar out. wanted. Has power 
IT gives a clear, white light. cross feed and com- 
it - like an engine head- poana rest. A strictly 
ght tigh grade, modern 

it cis the light straight tool. Ask us for print- 






ahead from 30 to 3 ft ed matter. 
we — 3 » B. F. BARNES 
R. E. DIETZ CO., 60 Laight Street, New York. ® 7 COMPANY, 
R ockford, 


Mention this paper anc 


i get opecial discount, | 
foe & ESTABLISHED 1840. aad 


~ = , | BOAT BUILDING SYSTEM 


To build this boat re- 


} A quires 250 ft. of oak, 
™ 4% ft. of pine or ey: 

— | press, 4.50 in bhard- 

ft. Long. 5g ft. Beam ppm yey oy 





terns. Wesel! Row Boat Patterns for #3. Our Printed 
Patterns are actual size of each piece and include a 
complete set of working illustrations and instructions 
by which anyone can build a Launch or Row Boat for 
linen soods 10 er sor5 pairs cuffs, f Au ma one-tenth the factory price. We build completed boats 
No daar "Work. When soiled Discard and knock-down frames. Particulars address 
Megesstase < Collar Co., Dept. 3, Boston, Mass. | BROOKS BOAT MFG. CO., Ltd., Bay City, Mich. 


COLD GALVANIZING 


prote 
ver country Our licensees 4 

pd A Downey, soanees "Pane king Co. 

W. 11th St. Main Office, 348 Broadway. U.S. ELECT 





Made of fine am, ozactly resembling fashionable 
wn 











Save all the Spelter consum ga 
by using r Patent ( i Gal ros 











st-} en against salt 
tent Pr nt, The Standard Oil 
Build 4 ¢ o, 


r factor 


r rP 





air and se 
Co., Merve -shoff ont 
Semple and custom work done at 





ister ON HAVING THE..... 


HERCULES 
(ait: 

















iGNITERS 


LATEST TYPE. TYPE. BEST BEST MADE. 


eu <~ 7 or Mar Autc m ania, nary 
esion t Guarante 
Write for Cireular 
lisle & Finch Co. 


ton Ave Cincinnati, Ob bio | 


A 
DRILLING 


Welles 


Over 70 sizes and styles, for drilling either deep or 
shallow wells in any Kind of soil or rock. Mounted 
on wheels or on sills, With engines or norse powers 
Strong, simple and durable. Any mechanic can 
Operate them easily. Send for catalog 


WILLIAMS BROS.,, Ithaca, N. Y. 


FLOATS 
There are no others 
“Just as good.” 
Our book will tell you why. 
HERCULES aeeet WORKS, 


Springfield. "Mass. 









The © 
233 E. Ci 





AND AGENTS 
WANTED. 


SALESME! 
ar- 
BIG W Fiame, AGES =: 


Fuel Oil Stove for cook. 
ing and heating. New, 
Wonderful Invention. 
Enormous demand. Ev- 
eereody buys. Big Seller. 

enerates its own fuel gas from kerosene oil, - 
fal si. makes hogshead fuel gas. Cheaeet, safest fuel 

dirt, ashes or big coal bills. Al) si 

w "rite for special cffer, new plan "Cat to a oa 


ata’ 
WORLD are. co., end World Bidg., CINCINNATI, O. 





THE AERONAUTICAL WORLD 


i SUBSCRIPTION $1.50 
SAMPLE COPY 15 GLENVILLE, OMIO. 





















Beat 
Squabs Pay } es 
sier, need attention only part of 


a 
time, 
— 


bring big prices. Raised in one | 

<eeee for oultrymen, | 
tarmers, Send ~ FREE | 
BOOK L ET " learn this immensely | 
rich home industry. 


Piymouth Rock Squab Co..14 Friend St 





Some paints dry dead; others are so 
dead dry they crack or chalk off. 


Patton’s 


7 . 
Upright Dri IIs SUN-PROOF 
ooo) Paint 
Complete line, rangi from <« » i i uar 
prints ital Pet ARE trom, our, New | [lives with a lustre. Guaranteed to 
Seif weed Drill. 
Catalogue and Prices ner vistributers 
W. F. & JOHN BARNES Co. Bend for Book of Paint og Wie. 
(Bstablished 1872 


, Boston, Mass. 





Back Geared, Send for wear for five years. 





ee 2080 Ruby St., - Rockford, Il. 

















ELEVATING - CONVEYING \..% 4% .> \ Coal Mining Machines 
POWER TRANSMISSION MACH'Y \¢ % 2 4.:.4%\ Etectaic Mine Locomorives 

“9 * She % E DRILLS 
COAL WASHING MACHINERY \* °2?% % \\ coaL HANDLING MACHINERY 























Scientific 


American 





























APRIL 4, 1903. 
LECTRICAL ENGINEERING Water elevator, F. B. Van Cleave ...... - 723,427 
E Water gage, self recording, 0. C. Patton. 723,725 
Weaner, calf, G. C. Birmingham........ 723,637 
TAUGHT BY MAIL. Wells or like purposes, apparatus for arill- 
Write for our Free Illustrated Book. ing, G. H. Spaulding ..........eeeee. 723,555 
“ - Wheel. See Trolley wheel. 
CAN | BECOME AN ELEC Windmill, J. J. Middlesworth ......... - 723,293 
FRICAL ENGINEER ? Windmill governor, P. 1. Storvik 723,332 
Ww Ele al Eng g, Electric Light Window, P. O. Hultmark . 
Electric Railways, Mechanical Eng #, >t Wire cloth holder, Keim & Prather 
feasieag mM SN he Tee Wire stretcher, Cox & Southerland : 
. NGIN N 1 E Wood bending press, F Bancroft 728,57: 
et ee TERE eigeat igs Y ak ” Wood carving machine, L. 8. H. Charrier.. 723,772 
L OOF MING DESIGNS. 
. . a on profess mp aving $ off aon Bete: ky im “ic Buckle or brooch plate, J. Catlow .......- 
. Furniture panel or upright, J. Keppler 
HOME CORRESPONDENCE | ac HOOL, Philadelphia Furniture support or bracket, J. Keppler 
Furniture upright cr support, J. Keppler 
| Plate or similar article, C. J. Abrenfeldt 
a Cilla icians ‘an e Spoon, souvenir, P. A. Haberl ...e.eeeeees 
The profession of actuarysbip offers a splendid fleld waite * 
for those possessing mathematica bility. as positions TRADE MARKS. 
command $4,000 a year and over. Our course is prepared ‘ ' : 
Antiseptic re ations ar ore ct Co.. 39,979 
by leading actuaries and is under toeir supervision : Bi ane a al a. re > Aw le 
Address | rora Automatic Machinery Co , 39,990 
HOME CORRESPONDENCE SCHOOL | Biscuits and cakes, Huntley & Palmers, | 20 ora 


416 Walnut St., 


A UNIVERSAL 


Philadelphia, Pa. 


Measures curves of al! kinds 
Simpler than 
A time, 


ever made. 
as easily as straight work 


a rule for it is a revolving rule. 
brain and money saver Absolutely ac- 
curate Measures any distance ‘Can be 


Any one can use it 

Highest endorsements. If not at your 

dealers send to us direct Cireular free. 
STECKENREITER MFG. CO., 


% LAKE STREET, CHICAGO, 


“zero” at will 





AN ENGINEER'S LIBRARY. 
An absolute Encyciopredia for Engineers or for Steam 
Users, HNlectricians, Firemen and Machinists, ts the 


By HENRY ©. TULLEY 
Third edition, enlarged and revised 
ready Sent anywhere on receipt 
money back if dissatisfied. 90 pages 400 fine banal 
tions, Thorouznoly reliable and practical. Handsomely 
bound in leather and gilt. Pocket-book form 
HM. Cc. TULLEY & ©C®.,, 
1060 Walawright Bidg., St. Leuls, 


Send For It To-Day 


You'll find it always convenient to 
have as a useful and instructive book 
Montgomery & Co.’s Tool Catalogue 

The new edition bas 7 pares and is 
copiously illustrated. Pocket size 644x 
#¢ ins. Sent by mail for 25 

MONTGOMERY & 
105 Fulton St., 


2B 2233222333333333 333333333. 


ae now 
ot price 


Mo., U.S. A. 








JOOL 
CATAL 


DF 








@ OIL--SMELTER--MINES ¥ 
& Dividend-Paying Mining, Oil and W 
ay Smelter Stocks, Listed and Ww 
2 Unlisted, our Specialty. } 4 
’ DOUGLAS, LACEY & CO. & 
Bankers & Brokers, Fiscal Agents, NY 
Members N. Y. Consolidated Stock Exchange ¥ 
a 66 BROADWAY & 17 NEW ST., NEW YORK. 4 
a inte rest “and profits K ate : 3 | 
A anks, full part 
fr on applies ati wb 


ccceceoeceeccccceceeeeeet 






THE BRIGHT WHITE LIGHT FOR 


MAGIC LANTERNS 


Also for Bromide Enlarzing, 
intensely brilliant, very portabie, burns kerosene, costs 
leent per hour. send for copy Franklin Institute award 
and lists of Stereopticons, Moving Pictures and Slides 
WILLIAMS, BROWN & EARLE, 
Dept. 6, 918 Chestnut St., Philadelphia. 


PARAGON 
PLATING OUTFIT 
Harmless Chemi 


$2 Batteries and 
als, with full instructions so 


that you can do your own plating at 










ork, 





— TRIAL 


owed on every bicycle bought of us 
before pareneee. 8 binding. 








yeship C, O, D. on “approval to 
anyone 19 a cent deposit, 

w 1903 Models 
ae complete 
Bowen,” scr! $108: 

" ge Bich 
berian, °? a beauty m4: 36 


P| ¥ mony | bicycles at any price. 
other make or model you want at 
aa ird usual price. Choice of any 
tandard tire: ° and best equipment on 
all our bicycles. Strongest guarantee. 
RIDER AGENTS WANTED tn every town to buy 
sample wheel at special price and take orders for 
our improved ‘03 models. ’sbig ¥-y it. 

2nd-hand Wheels $3 ¢ 

BO NOT BUY « bicycle until) you have written 4 our free 
catalog with large photographic pnt eho and ful) descriptions. 


MEAD p CYCLE GOz Dept. 69-C, Chicago 


YOU ARE EASY 


If you need a carpenter to help you repair your roof with 
Warren's Natural Asphalt Stone Surfaced Roofing 


The best and most ser- 
viceable prepared roofing 
on the market. It is dur- 
able, fire-proof, and does 
not require painting. 
Comes ready to lay in 
rolis containing 108 sq. ft 


Warren Chemical & Mfg. Co. -» 172 Broadway, New York 











Patents, Trade Marks, 


COPY RIGHTS, etc., 
So 's 
Address MUNN & co., po wan 
Office of the SCIENTIFIC AMERICAN 
861 Broadway, New York. 
Py Branch Office: 625 F St., Washington, D.C. 


Hand-book Sent Free on Appiication. 











| 
| 


POCKET MEASURE! Buttons, 


The only practical al! around measure | 


es 
‘ 
" 


Chimique des Usines du Rhone Anct. 
Gilllard, P. Monnet & Cartier . 89,977 
| Cleansing preparation, certain named, M. 8 
Knob . : 
Coffee, Whitman Grocery Co 39/960 
Coffee, coffee surrogate, and coffee addi 
tlo — 0. BE. Weber ° 39,970 
reets, Siegel & Co 19,056 
( on atom goods, CC. Sechmitz & Co 
30,962 to 39,064 
Ename a ware, househe - utensils of, Man 
Bowman & 39,985 
F ters, _ portable and otinan. Celler Filter 
ke G I B Bi 39, 08S 
B« wats, ‘on wk and poultry, H-T Stock Food 
1” 
‘s leven, certain named, P. Centemeri & Co 
39,054, 30,0055 
| Ironing machines, collar and cuff, Nelson & 
Kreuter 9, 280 | 
Kitchen utensils made of porcelain or china | 
ware, R. Frugier et Cte < sd 
Malt spirit, Booth'’s Distillery is 
Medals, pins, and badges, Chas. M 


New Vork City. | 





Copying, Photo-Engraving. | 





| 





Bituminous 
rothe ° 
and leather, Utz & Dunn. 
receptacles, | W Wateridge . 
certain named, United Button © 
and rugs, Kent-Costikyan 
substances, certain named, 


composition or cement, Warren 
rs Co 3 


Boots 
| Butter 


shoes, 


rpets 
( he mical 


Societe 










Robbins 
Co 39,951 
Medicine, 
et 


Metal 


certain named proprietary, J 


polishes, Geddes & Harkleroad 















































The MEDART 
BOAT BUILDING 
MATERIALS 


bring boat construction within the 

range of amateurs, at a smal) cost, 

Yachts, Launches, Row Boats, 
Send stamp for catalog 


FRED MEDART, 3546 DeKalb St., St. Louis, Mo. 





Pa a oo) oP oe 





Howard Two and Four Cycle 
MARINE 


AND 
AUTOMOBILE 
MOTORS 


Write for Cat. 
Grant Ferris Co. 


MORAN FLEXIBLE JOINT gs 


tor Steam, Air or Liquids, 
Made in ail sizes to stand any desired 


pressure. 
gae'd. 
KY. 





Moran Flexible Steam Joint Co.. 
_ wa Ba East St., LOUISVILLE, 


WireCloth, WireLath, 











» Electrically-Welded 


‘Wire Fabrics 








of all 
Kinds 


‘and Perforated Metal 


Manufactured by 


CLINTON WIRE CLOTH COMPANY, 


Boston New Yor 


CLINTON, MASS. 


Cuicaco San Francisco 
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GLASS XN 
WATER COOLERS 


ICE AND WATER SEPARATE 
No Germs, Insects, Rust or Dirt 
WRITE FOR PAMPHLET “D.” 
APPERT GLASS CO., 277 B’dway, New York 4 
Van Norman 
7 

Universal Bench Lathes 
with line of attachments 
for screw cutting, milling, 
grinding. etc., are splendid 
ly adapted for fine expert- 
mental work, etc 

Send for catalog. 


Waltham Watch Tool Co., 
Springficld, Masa. 








esrd-w 
403 $9080 OT pues 





yerIsnily 


Removed to 188 Mik Stroct. 


REMOH DIAMONDS 


OT hese, eS bay # ro 

Stud, Soltdeaold 

mountings, Pre $3, 00 
or both at $5. Bent 
by registered ‘mail u 


rocett “. rice 


oe EARTH. Our magn 
« fully describing them 
and explsining how to order, mail 
to any 








EE 


























































































oil Rw. fertain named, Standard rable oie iF YOU WANT TO SELL any kind of property dress 1pon request 
Pens, Esterbrook Steel Pen Manufac turing Su; cash, send me dese wiption. one mice wang ‘tan save é { JEWELRY On 
Go 9,950 | You time and money, CLEVELAND, REMOH JEWELRY COMPANY, 
Pharmaceutic % — ts compenes of rte Real Estate Expert, 08” fy unpeess Bidg., Chicago. 834 OLIVE STREET, ST. Lovis, MO, 
eylic acid and acetic acid, Societe Chim o — 
ique des Usines du Rhone Anet | = 
Gilliard, P. Monnet & Cartier 10,078 . 4 
Razors and razor blades, safety Kampf ~ iy oy When One Man i als Ten” 
Bros Ny] 
Remedies for certain named diseases, lodol 4 
Medicine Co . $ 3 4 in the quantity and quality of bis work there must be a 
Sheetings and drills, cotton, K. Iwabara saving of 90 yee cent, That is the great economical 
Shoes, leather, A. Jones f characteristic 
Skirt fastener and supporter. combined, Dins 
more Novelty Co . 39,952 oft Hook’ s Pn 
Stoves, heating and cooking, Joliet Stove eumatic Coating Machine 
Works which paints or whitewashes ten times the superficial 
Thread yarn, Elizabeth Mill Co oe oee ane painter could yover with a bree in a 
¥ » Eliza on surface an evener and more 
a ates Ne +9 J eru Cin-Cone . 0. durable coating and is far cleaner than brush work with 
vets, silk, Salt’s Textile Mfg. Co infinitely less labor and trouble. , With this machine we 
bave put “STAY-THFRE” PA on nearly 
-_ = everything from an Ocean Hiner toa Kow Boat, from a 
LABELS Grain Elevator to a Corn Crib 
d 4s. 
. ‘se ” 
“Bay Rum,”’ for bay rum, Randolph Box STAY- THERE PAINT 
and Lahel Co 9,830 Is a new chemical substitute for otl-paint at one-fifta 
Buckeye Carpet Tacks,’ for carpet tacks, its cost. It is weather-proof and fire-proof. Made in 
ee telly oe Hee 9,824 white, black, and 2% colors. Circulars, foldera, and book- 
Columbia Phonograph Co Columbia Ree lets free, with pric et, on application to 
ord,’’ for sounding records, Columbia F. E. HOOK, Manufecturer, 
Phonograph Co 9,823 ll to 7% Hook BUILDING, Hupson, Micu., 0.8. A. 
“Dr. Mill's pate Powder,’’ for a medicine, — 
L. G. B. E ‘ 
‘Eagle Brand Hand Knit Socks for hosiery, @ | Print My Own Cards THIS BEATS NEW JERSEY.’’ 
er & Company Charters procured under South Dakota laws for a few 
Fine Selection Vanilla Compound, for Circulars, newspaper. Press, #5, dollars. rite for Corporation laws, bianks, by-laws 
vanilla compound, F. E. Boehncke .. Larger size, 00. Money saver. | and forms to PHILIP LAWRENCE, late Ass’! Sec. of State, 
Floral Cologne,"’ for toilet water, Ran Big profits printing for others. | Huron, 5. uron, 8. Dak. or Room K, 20th floor, 220 B’way, N. ¥. 
dolph Box and Label Co Type setting easy, rules sent. Write | — — 
Florida Water," for toilet water, Ran Reg ee gg a oe 
dolph Box and Label Co ptory, e Press Uo., Meriden, Conn. 
Hair Tonie and Dandruff Cure,"’ for hair Se ee ie 
ase eae ; dandruff cure, Randolph Box ca _ YOUR OWN PHOTO nome and address, Patent No, 602,112 
am abe Co 9,S2t adge or other em- 
‘Hand Made Hosiery,’’ for hosiery, Adler & ' Wem, 5 0 Seemepanes ble handle. Hand forged | A Combination Sait Form, Worthy of investi- 
Company ; 9,82 ‘KNIFE : aor ote with each knife. 69 styles oon't 
: of © Indies or i for cirenlars and terwa. | ##tion by anyone desiring a big thing for light manu- 
Honeysuckle,"’ for leaf lard, Western Pack MADE sivas | facturing business. Address 
ing Co 9,835 “4 
“Il Re Dei Tabacchi,"’ for tobacco, G B. BUSHNELL & STARSKY 
Lobravico 9,830 os 
Mme. Baldwin's Imperial Hair Restora | T0 Hazelhurst, Pa. 
tive, for a hair restorative, M - = 
gen ten nara tneh sr ORDER vie half sne) Pe, INVENTIONS DEVELOPED. 
erveritis for a medicine, $ » ook { R26 ate, y rE c A 
His,"* I I . | THE CAN TE , WALTER K, FREEMAN, M.F. 
No More Sore 0 ‘ 
smorlens heteringed Hesse Collar “On, Of | WITH 1966 W. 1008 6 Special machinery, electrical and chemical ap- 
eaicten Sete Wowie? @ . Baking 9,8 paratus made on short notice. Good accommo- 
—— — ae, - or aking donde THE FRANKLIN DYN . dations for inventors. 408 KE. 2d St... New York. 
‘Security Matet hes,’’ for matches L. Hilfer 9,840) amo |— a 
oom oy + oe oe . How to Use Portland Cement, 
mS ~~ a Ag aed a r —_— —— aoe | 50 Watts, 10 Volts, 6 Amperes Cement Books. Se.; Monier, ‘ement & Steel, we. 
otec e nio 0 *igara, « ro 
Markers Protective. Dien 6° 9,838 4000 to 4.000 fevolutions. Bete of mate. | Sement and Engineering News, 162 La Salle St., Chicago 
viata 9 : Aha rials, finisbed parts, complete machine 
V > : ; eo" ' for toilet water, Ran alee | b poptee rey ak. eg very e fic: v9 Persons wishing to add to their collection of geological 
sear, GOlph Box an Label Co 9,851 Will drive a dental engine, séwing ma- | specimens can obtain ey fine one specimens of 
Violet Water, for toilet water, Randolph py chine or small lathe; run as a generator. | Montana native gold, «i gpRer: lead, etc., 
sated $0x f. abel ( _ , , 9,882 va furnich current for six 6-candle | Ores, express prepaid by Fesading 
1ite Swan, or wall plaster, Garden City amps. arts, $3.50, $6.00, 8.5 Com- 
Sand Co ; ; beak caeecea S41 i FRANKLIN| plete, $13.50. Write tor circular 9. ng REV. ©. A. wen _ 
Model Shop endall, Montana, 
Parsell & Weed. 129-131 W. 3ist St., N.Y — 
PRINTS. 
MATCH MACHINERY. 
“A W Y y MM : in eel : TYPE WHEELS. MODELS & EXPERIMEN AL Work. 
ord ou Young Man, or furniture, | We manufacture everything pertaining to the busi- NOVELTIES & ETC. NEW TORK STENCH 
es - Golde ~y rg ak : r cae: SES pam pve a satest frecess. , ° will furnish 
irafin vermu or lager beer, A. von Cotz- | a manager or teach any purchaser the business. Are | you interested in Pocemte Mode! or Experimenta! 
“H oe ,”" for tabl C. Singler & Gi = 11 eR alo tat td ¢ itm cag wort? Our booklet entitled 
ot Stuff, ‘or table sauce, Singler 6. 8 lanc oc hicago, J A. 
et, See oe, ee eee > ee ed a —|WHAT WE DO—HOW WE DO IT 
McNeill & Libby ; 629 Free Course i in § h You can obtain it 1 be sent to you on reques' u 
‘“‘Niestlie’s Compound Syrup of Tar, Honey, panis * by subscribing fo 
s i @ tor KNICKERBOC ‘Ken MACHINE Wonks, Ine. 
Rum & Wild Cherry Old Time Plantation The Sister Republica Contains Spanish Lessons. 10-12 Jones Street, New Vor , 
temedy,"’ for a medicine, W. Niestlie 632 | | a year. rank Brady, Publisher, Denver, Colo. 
“Sporty Bill Gay,’’ for Decorative Enamels, For Sale, Blue Prints and Castings for 2x4 Corliss En- 
Gerstendorfer Bros ‘ 628 ° REVOLVERS. GUAS, SWORDS ine. Send for circt .w > rv 
“Too Strong to Break,’’ for spool silk, Nono- , 60V lag tare Goods, NEW ane. old, auccioned to =< Se ee ee 
tuck Silk Co : ; 627 | F. Bannerman, way, N.Y, ie Catalog mailed fe, and Hotilers ste & Engines, Brewe 
“Wilthboneo Standard Internally Fired | Boiler, me ome ry. THE WieR 
ony ble Furnace Type with Morison Fronts,’ CIAL MANU FACTUR NG . wii ry Clinton Street, ‘ aiiwaukee Wis 
for steam boilers, W. T. Bonner 634 YORK. 
“Wiltboneo Standard Internally Fired Boiler 
Double Furnace Type with Butman Fronts,”’ ( 
for steam boilers, W. T. Bonner 35 ~ gee at I aby re 
: ~~ il . Catalogue of Are nitectural, Scientifi sbi 
Wiltbonco Standard Inte peally Fired Boller jentine 
. “pee A gP ong and Technical Bor —_ 
— I ae Type, for steam boilers, “an FREE. Fie wectus for 1 903 for" Architects’ and reine & EXPERIMENTAL WOR RK. 
aia ‘ : : : - ullders azine,” monthly $2 a year. Inventions developed, Special Machine 
Wiltbonco Standard Internally Fired Boiler, cnt Nery. 
a coace ae! det alae: eee WM. T. COMSTOCK, Pub., 23 Warren St., New “ork. | E. V. BAILLARO, Fox RD. Fox Bidg.. Franklin Square, New York. 
W. T. Bonner Ceeres Ge a nar Tae —— a 
I will Ship to any Station inthe United States for 
A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent THE CELEBRATED 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and WILLARD S FEL RAN 
number of the patent desired and the date be q 
given Address Munn & Co., 361 Broadway, New 
York It has six 8-inch lids; 15-gallon reservoir: large warmin, 1 ov 
Canadian petents may now be obtained by the in wide. 12 ins. high; top cooking surface. Sy’ ines Mined t Fe eli i -. 
ventore for any of the inventions named in the fore grate; burns wood or coal. Guaranteed in every re pect ; weighs TED Write tor free 
going list For terms and further particulirs descriptive circular and vestimonials. he TENTS WAN ED. 
address Munn & Co., 361 Broadway, New York. WM, G. WILLARD, Dept. 112,1 





e108 | N. 4th "Streat St. Louls, Mo, 





_Scientific American 





APRIL 4, 1903. 

















———— — ee | 
The New Winton 
Touring Car 
re Horse Power for each b re is weight of 





' teat « endurance, speed and grade 


THE WINTON MOTOR CARRIAGE CO., Cleveland, 0. 














THE 


KODAK 


’ CORRESPONDENCE @<—<774 


SCHOOL == 


helps the amateur make technically 
perfect and artistic photographs. 
Explains all the little difficulties 

there are no big ones. Individual 
criticism is given to the work of each 
pupil. Tuition, free to all owners of 
Kodak and Brownie Cameras upon 
payment of one dollar for text books. 


THE KODAK WAY 


mans pleture taking without a dark-room 
for any part of the work. Better results 
than the old way, 


too 


$1.00 to 675.00 
$2.00 te $10.00 


hedak and Brownie (ameras, 
hodak Developing Wachines, 


: ai moe 
Eastman Kodak Co., 


5. Gy Rochester, N.Y. 


















MATCH FACTORY.—DESCRIPTION 
of an English factory. SCIENTIFIC AMERICAN 8UP- 
PLEMENT £113. rice Weents. For sale by Munn & 


; 5 PALATABLE 
WATER-STIL 


Produces an ge 
pure and a 


ter for Tis 
or drinking where . ' 

Attachab e to any 
steam boiler. 

Made in all sizes, from 
W to 20 gallons distiiled 
water per hour 

n use in U. 8 Army and 
Hospital Marine service 

Write for catalogue. 


PALATABLE WATER-STILL 
COMPANY 
Boston, Mass., U. S.A 


Single and Double —_?) 











“ISH RUBBER COMPANY | 
Mass. 


Beauty and Utility 


Every business man knows 


Chicopee Falls, 





the annoyance of loose shirt 
ulfs Every wise business 
man Ought to know that they 


“an be easily fixed and regu 
latex 1 to any desired length 
below th @ coat sleeve 
by using 


Washburne’s Cuff Holders 





They can be instantly attached or de- 








tached. They never come loose—have a 
arip like a bulldk 
iitustrated c at alowue on request 
Sample pair of Cuff Holders 
sent by mail on receipt of 8@ec. 
_ swan AN RING ©9@., 
Box Ww aterbury, Conn, | 
| 





NEW ENGLAND | 


WATCHES ,,. 


PADISHAH"™ 


Tho best low priced watch in the world 
Solid in every country on the globe for 
the one price or its equivalent 


$2.00 EACH | 


Plain or fancy colored Sporting Dials. | 
We make ail styles and sizes of watches 


for men aad women 
{ atalogues sent on request 


NEW ENGLAND WATCH CO., 


Factories : Waterbury, Conn. 
New York, 37 & 39 Maiden Lane. 
Offices 


Chicago, Thi to 137 Wabash A venue. 
San Francisco, Spreckels Building. 


RIVETT 
LATHE 


No up-to-date manufacturer can 
afford to do without {1. 


wherever exhibited. 
t#" Send for Catalog. 2g 






a 


sani! AWARD 


aneuil Watch Tool Company, 
BOSTON, MASS., U. S. A, 





else 


Fisk Tires | eget 








PATENT AERIAL 


WIRE ROPE TRAMWAY 


For Transportation of Ore. Coal, Dirt, Timber, etc. 


HERCULES 
WIRE-ROPE 


ark Regist 





(Trade 


Perfect Grip Clip. Absolutely Safe, Loads Automatically Unioads 
Operated by One Man. Cost of Maintenance Low. Capacity Largest \btainable 


4 A. LESCHEN & SONS ROPE COMPANY. sisuns.versoty2.co" 


Main Sireet, St. Louis, 
92 Centre Street, New York City, N. Y. 
Branch Offices, (137 E. Lake Street, Chicago, II! 


A “Motorette 
Runabout’ 


FIRST LIEN 


Selling at Par, 








/ 


A limited amount offered for public 
Dividends paid semi-annual) y— April Ist and October Ist 

Magnolia Metal is famous the world over and we have 
offices and factories in principal cities. 

Ch. cks, if desired, can be sent to 
the Merchants Exchange National 
Bank of New York City, or Federal 
| National Bank of Pittsbure, Pa. 
‘rite to us for chartered account- 


of beauty and atility is shown in accompanying cut. 
P-, Single ‘ yee, de 
Diowt typ Weight, 720_ lbs 
unloaded. 800 ibe. Sahen filled 
with water and gasoline. 
Mechanism perfect and easy 
to understend and operate, 
All parts highly finished and 
with a view to comfort and 
durability Moet usefui and 
economical machine on the 
market. Light and strong 
Vv 








rite for free illustrated | ant’s report, and prospectus. 
descriptive booklet to | MAGNOLIA METAL L 
The George N. Pierce Co., ree is. xs co., 
Buffalo, N. ¥. 511-513 W. 13th St,, New York. 





“True as the 
needle to the 
pole ” 


te the hand to 
the minute on an 


LGIN WATCH 


Every Elgin Watch is fuily guaranteed. All 
jewelers have Elgin Watches. ‘“Timemakers 
and Timekeepers,’’ an illustrated history of the 
watch, sent free upon request to 

ELGIN NATIONAL WaTcH Co., 


E.ain, tue. 











: CHARTER ENGINE 
SRN NY PLace 


ey Any One 
For Any Purpose 
Stationaries, Portabies. Sawing Outfits, 
Hoisters. Engines and Pumps 
£1.—Gasoline, Gas, Distillate 
Send for Itustrated Catalogue and Testi- 
monials, and State Your Power Needs 


CHARTER GAS ENGINE CO.. Box 148, STERLING. ILL. 


alts: 





aeioladai sisal 
CM BESLV ACO CHICAGO LULA 


FLEBTRIGHL TESTING 


If you wish to know the properties of any electrical 





instruments, materials or apparatus, the utility of an 


invention or the practicability of an idea, tests by us 
might be of great value to you. 


NEW YORK LABORATORY LAMP TESTING BUREAU 
No. 14 Jay Street, New York 


All varieties at lowest prices. Best Railroad | 
Track and Wagon Stock Scales made 
Also 1000 aseful articies, including Sates, 
Sewing Machines, Bicyctes, fouls, ete. Save 


Chicago, D1! 8th Floor. 








TO THE 
WATERLESS KNOX 


Our patent air cooling system works equally well in zero or 
dog day weather, Strength and simplicity distinguish all 
parts. Hence its great popularity 
Many details have been improved in the 1903 Car. 
Catalogue on application 


KNOX AUTOMOBILE COMPANY 
Main Office and Works, SPRINGFIELD, MASS. 
New York Agency, H. M. Davis, 146 West 3oth Street 
Boston Agency, Reed-Underhill ¢ {1 Stanhope Street. 
San Francisco Agency, Nat'l Automobile & Mfrs. Co,, 26 

Fremont Street. 
Philadelphia and Pittsburgh Agencies, Banker Bros, Co 


Te C Cypewriter Excbange|Orient MotorCar 


1% Barclay St.. NEW YORK 
124 La Salle St.. CHICAGO 
38 Bromfield St.. BOSTON 
817 Wyandoite St., 
KANSAS CITY, MO. 
209 North Sth St. 
, ST. LOUIS, MO. 
636 California St., 
SAN FRANCISCO, CAL. 


We will save you from W 
ou Typewriters of all makes. Send for Catalogue 





Su. P. PRICE #950 
All speeds to 3) miles per hour. Will climb any grade 
Write for descriptive catalogues. 


‘WALTHAM MFG. CO., - Waltham, 





S PLITDORF. SPARK COILS 


-* 25 VANDEWATER ST.NY > 


Mass. 







































































GO RIGHT TO CARRIAGE HEADQUARTERS 


Write to-day for our illustrated catalogue (free) which describes our goods truthfully, 

explains our method and our guarantee and makes it safe, simple and easy for you to 

get carriages, harness and horse accessories direct from our factory at wholesale prices. 
THE COLUMBUS CARRIAGE an? HARNESS COMPANY. 


Factory and General Office, Columbus, 0. Western Office & Distributing House, St. Louis, Mo. 
W rite to nearest office, 









Automatically, 


Mo. 


Magnolia Metal (0.’s Stock 


Preferred Stock Free 


SIOOA SHARE. 


subscription. | 


ALL SEASONS ARE ALIKE 





ote) Sommer VS /-4 IP 41 lee 
B AMERICAN PROCESS. NO. ROYALTIES 


OYAL 
| SAMPLES anolINFORMATION on APPLICATION 


NICKEL 


Electro-Plating 


Apparatus and Material, 
THE 


Hanson & ~? Winkle 






siness Carp 





Bu 


rk. J. 
196 Liberty a a 
30 & 32 8. Canal St. 


Chicago. 


Senp 

















‘Test 
~ Royal Worcester’ 
Belting. 


so confident that this is ab- 


We are 
}solutely the best and most econcmical 
| power belt to use that we will gladly 
| se nd trial belt for testing on your own 
| machinery All you have to do is 
|write us for it, and you are under no 
obligation to keep it unless it’s abso- 
lutely satisfactory in every respect 
Write us to-day for belting facts. 
We have been making old-fashioned 


oak-tanned leather belting for 50 years, 


jand want you to know how it wears. 


It will be money in your pocket 


GRATON & KNIGHT MFG. CO. 


Oak Leather Belt Makers, Worcester, Mass. 


ESSOP STEEL CO 
MFRS 0 or CRUCIBLE SH eer. STEEL 
AS 0 i, hc mee, | 








Operators of writing machines, especial 
skilled operators, prefer the REMINGTO. 
and for very good reasons. 


The Best Results 
in the Amount and Quality of work done, and 
the Ease and Speed with which it is done, 
are attained only through the use of the 


Remington Typewriter 


REMINGTON TYPEWRITER COMPANY 
327 Broadway, New York. 











BABBITT METALS.—SIX IMPORTANT 

formulas. SCLENTIFIC AMERICAN SUPPLEMENT 1 13360 
Price 10) cents. For sale by Munn & Co. and all news. 
dealers. Send for catalogue. 
Employed in all Haynes-Apperson cars is of the 
famous double cylinder type which has proved its su 
periority over all other forms. This motor was de- 
signed for automobiles by The Haynes-Apperson 
Company, and is used exclusively in every type of 
carriage they manufacture. Many manufacturers have 
tried to imitate this construction, but bave produced 
nothing equal to the original. 








Patents Cover the Three-Speed Transmission, 
the Mest Distinctive Feature of the 
Haynes-Appersen Car 

This transmission produces the various speed changes 
in easy stages without the jerky motion characteristic 
of the French gear, and is more flexible under al! road 
conditions than any other automobile speed changing 
device in existence. It has been consistently devel- 
| oped through tea years of hard service, and has been 

more thoroughly tested under al! conditions than any 
otber transmission made. 

Should this be of interest, we shall be glad to 

tell you more about it. Send for our literatare 


THE HAYNES-APPERSON CO., Kokomo, Ind. 
(The Oldest Builders of Motor Cars in America) 


National Automobite Mfg. Co., San Francisco, agents 
j for Pacific Coast, branch store, 381 to 385 Wabush Ave. 
Please mention the Sciusnruric Amg&BicAs when you communicate with us, 
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THE 


Dad WAY: 


is the simple, easy way in picture taking. 
No dark-room, few chemicals. You “do the 
rest” with a Kodak Developing Machine. 


Ko 











THE 


KODAK 


- CORRESPONDENCE 


SCHOOL* 


helps the amateur to the 
making of technically perfect 
and artistic photographs. Ex- 
plains all the little difficulties 
there are no bigones. Tuition 
free to all owners of Kodak and 
Brownie Cameras upon payment 

of one dollar for text books. 


Kodaks, - - + $5.00 to $75.00 
Brownie Cameras, - $1.00 and $2.00 
Kodak Developing Machines, $2.00 to $10.00 


EASTMAN KODAK CO., 


Rochester, 
w. 3 

















Just to Blow 
Our Own Horn 


we present herewith an illustration of one of 
than the picture 


Conrad 
Motor 
Vehicles| 


are revowned for their beautiful ap 
pearance, elegance of sim- 
pPlicihty of one fewness of 
parta, extreme durability and positive 
economy 


our specialties, with the assurance that the machine is even better 





design, 











Steam or Gasolinel 


ree tence 





Our Handsome Lilustrated Catalogue containing full particulars 
with prices the different machines we make sent free 


THE CONRAD MOTOR CARRIAGE CO., «< BUFFALO, 





| JOZIER 18 H. P. 
| Four Cycle 
Gasoline Engine 


FOR YACHTS & LAUNCHES 


MECHANICALLY OPERATED 
VALVES 
Four methods of governing, 
Absolute speed control, 
Perfect lubrication 





We build engines from 1% to %6 H. P. 
and launches from 17 to 8s ft. in length, 


THE LOZIER 
MOTOR COMPANY 


PLATTSBURG, N. Y. 


Branch Offices 
New York City, 1 Broadway 
Boston, 185 Summer Street 
Philadelphia, The Bourse Building 
Sales Agencies 
Chicago, 1412 Michigan Avenue 
Washington, 1111 14th Street, N. W. 









neat 





The Best Thing on Wheels 


The Pioneer Runabout easily maintains its lead in Automobile supremacy 
by the simple fact that improvements in construction originate in the 
Oldsmobile. Imitators follow. The working parts are as simple and 
practical as experience can devise, strength is assured by the very highest 
grade material, and mechanical skill makes them true to a hair. 


Price $650.00 


Starts at will from the seat, instantly and readily controlled. Kasy to understand and 
yperate NOTHING TO WATCH BUT THE ROAD, Selling Agents in all principal cities, 


Write for information and illustrated book to Dept. 21. 
Olds Motor Works, Detroit, Mich. 


Ten Years of Actual Travel Over American Roads 


good, bad, and indifferent have given 


The HAYNES-APPERSON MOiOR CAR 


a decided advantage over all other cars of American construction, and it will be years before some of them will 
bave reached the high state of perfection aiready attai: ed by this famous American product. 

ALL HAYNES-APPERSON CARS are supplied with 4 distinct speed changes, al! being obtained from 
a single lever, and the famous Double Opposed Cylinder Motor which was originated by THE HAYNES-ApPprR 
SON COMPANY and is now THE WORLD'S STANDARD, is employed in every type of car they build 


= 




















Steering is accomplished by an adjustable wheel 
80 arranged that the shaft may be moved froma 
perpendicular position to one fairly in the lapof the 
driver, and may be changed instantly to any position 
between these extremes while car isin motion, with 
out for one instant affecting the guidance of the car. 
By raising the steering shaft it is thus thrown en- 
tirely out of the way of those entering or leaving 
the car 

It is noteworthy that THE HAYNES- 
APPERSON CAR has won every read con- 
test of a practical nature held in this §& 
country. No other builder can show so long a list 
of records. If you are considering the purchase o 
an automobile be sure to read our booklet befor 
purchasing. If tells quite clearly why 


THE HAYNES-APPEKSON I 
BEST FOR AMERICAN ROADS, 





We Are Always Pleased to Show Visitors Through Our Spacious Plant. 


THE HAYNES-APPERSON COMPANY,_KOKOMO, IND., VU. S. A. 


(The Oldest Builders of Motor Cars in America) 








CATALOG OF LATEST MODELS SENT ON REQUEST 


BADGER BRASS MFG. CO. 
KENOSHA, WIS. 


PIERGE MOTORETTE. Stanhope jlodel. 


“Made to Run All the Time in Any Weather.” 





MANZ 





—_—_—_—_————————— | rete 
61g H. P. Motor, 
De Dion Type. 
Accessible, 
Simple, Durable 
and Elegan.. 
PRICE, 
$1,150. 
With Top 


$1,200. 

Extra Front 
Seat 850 added 
Fk. O. B. Buffalo 
ee 


Weight. 1,000 
pounds 
Speed, 4 to ® 
miles per bour. 
Reverse. 
Top if desired 
W heel base, 

5 feet 10 inches 


Gauge, 
4 feet 6 inches, 
28-inch 
sry 
V heels. 











An Ideal for Physicians and other busy men. 


THE GEORGE N. PIERCE CO., Mekers, BUFFALO, N, Y., U.S.A. 


Catalog Free on Application. 








Baltimore, 651 W. Baltimore Street 
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GRAPHY ARCHITE 


ELECTRICITY. BOTANY . MECHA} 


d has her Brirannica, France her Larousse, 
and Germany her Myer & Brocxuavs, but the United 
States has never p -d a National wr age 
Realizi g tni act, ier! k e! > Be ach, Editor ot 
the | ific Ameri ‘ 1 by more hen seven 

1 eminent writers and specialists, has, after years 
produced the Twentieth Century marvel of 


] ed) king >] th 
ciopedla making, namely, tne 


Encyclopedia Americana 


Encyclopedia, in 
; ion, and terseness of 
solutely aut thorit ative and reliable. ‘The 


Treasuries of knowledge in our Universities and Colleges, 
and in the Government Departments at Washington, have 


been drawn upon in the preparation of this great work. 


SCIENTIFIC AMERICAM CONLISS ENGINE SELF PARI DYE ESSEMED STEE k 
ISSABLISHED 1846 if4o a 155 


HOF BOMUL RRNA ee, inet Foy? 
PRESS INT «TELE GKHAPH 1874 TELEPHONE THIG PHONGGE 
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AN Nr a ha i 








A NEW GLORY | 


** TI believe our country has reached a 


ae period of development when its history and 
FOR 66 its institutions, and, in fact, all American sub- 
jects, should receive full and fair treatment in 


an Encyclopedia intended for American use.”’ 


J. PIERPONT MORGAN, 


“© The Pen is mightier than the Sword: 











Brains over Brawn have ever scored.” 
To 
Os RY2 


Ohe sy 


ENCYCLOPEDIA @ & 
AMERICANA | 


Is an epitome of up-to-date knowledge, prepared 
by Americans for Americans. The product of 
American brains and American hands now leads 
the world. So the Encycrorepta Americana, 
the product of American scholarship, takes 
the lead for freshness, comprehensiveness, and 
practical utility. In these ‘I think your plan of publishing an Ency- 


{ clopedia which shall show the existing condi- 
ites tates it 
° oe i States, 


< ee ae tion and progress of the Unit in 
a 2 es we :, : — SIXTEEN SUPERB order that we may not be compelle« 


» look 
pact form informat whic { needed 


bythe stemany_ ner, ry boi ROYAL OCTAVO VOLUMES Se 


man, and other 
, GEO. F. HOAR, 
tomate ary there is condensed a vast store of knowledge or ieee 


about every conceivable subject. It is not only 
equal to the best of the other Encyclopedias, 
but newer, fuller in information, and 
thoroughly up to the present in style, type, 
and freshness of material. 

AN INDISPENSABLE WORK 
IN EVERY AMERICAN HOME 
New Text, New Type, New Maps, New 
Illustrations. Every contributor an authority 
in his line. Every article new, fresh, crisp, 
original, and written from the modern 

American standpoint. 
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Kage 
THE ENCYCLOPEDIA AMERICANA Co Si ~~ 





‘The progress and d ' f the 
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EP is sold exclusively in connection with the 

ceive in foreign publicat hould ensure 4 Scientific y 1 merican, through the ** An ‘ Encyclopedia Americana’ seems to 
very wite demand for a truly American work, me to be a very pressing necessity, and I 
especially at this time when the development know no one more competent to undertake 
of practical science are t Honizing our arts %s A . such an important work than the editor of 
“« handicraft ch a wor emanating ° , . os 

nd"tiniate Sat wukScne | SCIENTIFIC AMERICAN Crus [2.052 

oa sere Mapeerprens = WILLIAM P. FRYE, 
will have the confidenc tt ent Ameri 


eal oe oe 258 Fifth Avenue, New York City eRe 


JNO. P. JONES, 


I S. Senator 


OES FSI <=x« 
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ser CUT OUT AND MAIL THIS COUPON. «4 





SCIENTIFIC AMERICAN CLUB, 258 Fifth Avenue, New York City : 
GenTLemen : Please send me, free of charge, sample pages of your 

Encyclopedia Americana, with full particulars of your special price to 

members of THe Scientiric American Cius. 


NAME, 





STREET, 





TOWN AND STATE 
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